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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the multilayer magnetic-recording medium which made 
MnBi magnetism powder contain, and its record reproduction method. It is related with the magnetic card using this medium, and 
the record reproduction method of the signal to this magnetic card in more detail. 
[0002] 

[Description of the Prior Art] Since record reproduction is easy for a magnetic-recording medium, it has spread widely as 
videotape, a floppy disk, a credit card, a prepaid card, etc. However, the feature that record reproduction is easy The recorded 
data are easy to be eliminated accidentally, and the problem that the alteration of data can also be performed easily is generated, 
on the contrary, for example In the case of a magnetic card, it is eliminated with the magnet of a strong magnetic field with which 
various doors, a handbag, etc. are increasingly used for our familiar place, or the accident and the crimes of data being rewritten 
and being used improperly of a magnetic card are occurring fi-equently recently. 

[0003] It is a social problem big recently by reading especially the informafion on others' card and recording this information on 
his card to use a card improperly by others' registration number. 

[0004] Although the record medium whose rewriting is impossible, and the alteration of data are difficult and the high IC card of 
security nature etc. is proposed once it makes a record medium cause an irreversible change and records on it by the laser beam 
like an optical card as this cure, for example In the case of an optical card, the expensive equipment only for optical cards which 
records an optical card and is reproduced is newly needed. Moreover, in an IC card, in order to use a semiconductor, there is a 
difficulty of becoming quantity cost, and it has not spread, so that it comes to substitute for neither with record of the magnetic 
card which has spread all over the world, and a regenerative apparatus and it is still expected. 

[0005] Therefore, although giving printing which the policy which prevents the alteration of a magnetic card was proposed 
variously, for example, made full use of hologram printing or advanced printing technology to the magnetic card is performed 
Even if it can demonstrate effect in that the forgery on the appearance of a card is prevented by this method, this alteration For 
example, since the written-in data are regular when carried out by writing the data read in others' card in the regular card which 
came to hand with the unjust means etc., this cannot be prevented. 

[0006] On the other hand, the magnetic-recording medium which uses MnBi magnetism powder as a record element Having the 
feature that it will not be easily eliminated at a room temperature once it records a signal is known. JP,52-46801,B, 
JP,54- 19244,3, and JP,54-33725,B JP,57-38962,B, JP,57-38963,B, JP,59-31764,B, Especially, data are elimmated 
accidentally or it is observed as what can prevent an unauthorized use today when the reader for magnetic cards has spread to all 
the comers in the world in a credit card, a money card, etc. with which accident and crimes, such as being rewritten intentionally, 
are occurring fi'equently. 
[0007] 

[Prpblem(s) to be Solved by the Invention] Thus, although the magnetic-recording medium which used MnBi magnetism powder 
as a record element is the optimal medium for media which are only reproduction and do not have the need of rewriting if a signal 
is recorded once, such as a credit card and a money card, it does not fit the use which has like PURIPE-DOKA-DO the need of 
rewriting data at every use of a card. 

[0008] That is, like PURIPE-DOKA-DO, since rewriting of the record signal by the magnetic recording medium is needed, by 
the magnetic layer only containing MnBi magnetism powder, rewriting of a record signal becomes difficult and is not suitable for 
the above-mentioned use in the thing of the method which rewrites the balance, corresponding to use. 
[0009] 

[Means for Solving the Problem] this invention aims at offering the record reproduction method for demonstrating the 
magnetic-recording medium which has the powerful security function in which forgery can be prevented, and this function, 
maintaining a rewriting function by having been made as a result of performing eye various examination in view of this present 
condition, and considering as the multilayer magnetic-recording medium which made MnBi magnetism powder contain 
[0010] That is, the magnetic-recording medium of this invention carries out the laminating of the magnetic layer of low coercive 
force, and the magnetic layer of high coercive force, and further, when it records on one of this magnetic layer once, it has the 
multilayer structure which made the MnBi magnetism powder which has the property in which subsequent rewriting and 
elimination become very diflficult contain. 
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[001 1] The feature of this medium is explained briefly. If direct-current demagnetization of the arbitrary fields is carried out first, 
this field will turn into a rewritable field. However, although it becomes a rewritable field fundamentally, in order to pile up and 
record data different, respectively on the magnetic layer which carried out the laminating, by the usual method, reading of data is 
difficult. 

[0012] On the other hand, after recording data on other arbitrary fields, direct-current demagnetization is carried out. This 
demagnetization may be immediately performed after record and may be performed before reproduction. Since the data recorded 
on the magnetic layer which does not contain MnBi magnetism powder will be eliminated by this demagnetization processing, if it 
reproduces after this demagnetization processing, they will be read, and cause an error by it. Therefore, the forged medium which 
does not contain MnBi magnetism powder is eliminated, and can prevent forgery of the medium itself On the other hand, since 
the data with which the regular medium containing MnBi magnetism powder was recorded on MnBi magnetism powder by 
demagnetization processing are not eliminated, data are reproduced normally. 
[0013] 

[Embodiments of the hivention] Although the laminating of the magnetic layer from which coercive force differs is carried out 
more than two-layer, the magnetic-recording medium of this invention consists of two-layer fundamentally, and can be carried out. 
First, the magnetic powder of the 1 st layer of the best layer consists of magnetic powder of low coercive force, and the lower layer 
magnetic powder of the 2nd layer is in the 1 .5 to 20 times as much range as the coercive force of the magnetic powder of the 1 st 
layer, and it is constituted so that MnBi magnetism powder may be contained in one of layers at least. 

[0014] If the coercive force of the magnetic powder of the best layer is smaller than 1.5 times and coercive force of lower layer 
magnetic powder is carried out, the coercive force of a lower layer and the best layer approaches, and although mentioned later, 
lower layer data will also become are also easy to be eliminated at the time of elimination of the data of the best layer when 
reading lower layer data, and it will become easy to cause a reading error. 

[00 1 5] On the other hand, although the problem as for which the above lower layers become is easy to be eliminated is lost, when 
the coercive force of the magnetic powder of the best layer is larger than 20 times and coercive force of lower layer magnetic 
powder is carried out, in case direct-current-after data logging demagnetization is carried out, while a big magnetic field is needed 
and the output of MnBi magnetism powder becomes easy to decline, it becomes easy for lower layer coercive force to approach 
the coercive force of MnBi magnetism powder, and to become inadequate recording on the lower layer of high coercive force. 
[0016] Therefore, record reproduction of a good magnetic signal is attained, without causing the reading error of the signal 
recorded on the best layer, a lower layer, and MnBi magnetism powder, if the coercive force of magnetic powder other than the 
best layer is the range which is 1 .5 to 20 times the coercive force of the magnetic powder of the best layer. 
[0017] As magnetic powder, the magnetic powder which has the coercive force of gamma-Fe 203, Co-gamma-Fe 203, 
Ba-ferrite magnetism powder, Sr-ferrite magnetism powder, etc. in the range of 250Oe(s) to lOOOOe(s) can use it for the 1st layer 
of these best layers as a suitable thing. Especially the thing for which that whose coercive force is about 300 Oes especially as 
gamma-Fe 203 uses the thing of this coercive force since that whose coercive force that whose coercive force is about 650 Oes as 
Co-gamma-Fe 203 is about 800 Oes as Ba-ferrite magnetism powder and Sr-ferrite magnetism powder again is already put in 
practical use as a standard item is desirable. 

[001 8] Moreover, magnetic powder of coercive force with which the coercive force of lower layer magnetic powder will be 1 .5 to 
20 times the coercive force of the magnetic powder of the best layer is chosen as the 2nd lower layer layer. As this magnetic 
powder, the magnetic powder which has the coercive force of Ba-ferrite magnetism powder, Sr-ferrite magnetism powder, etc. in 
the range of 1500Oe(s) to 5000Oe(s) considers as a suitable thing, and is used. Since that 1800Oe(s) or whose coercive force 
coercive force is about 2800 Oes is already put in practical use as a standard item especially as these Ba-ferrite magnetism 
powder or Sr-ferrite magnetism powder, especially the thing for which the thing of this coercive force is used is desirable. 
[00 1 9] moreover, in order to reproduce efficiently the data which lessened interference between the signals recorded on the 1 st 
layer and the 2nd layer, and were recorded on each magnetic layer When coercive force uses gamma-Fe 203 which is about 300 
Oes for the 1st layer It is desirable that coercive force uses Ba-ferrite magnetism powder and Sr-ferrite magnetism powder 
1 800Oe(s) or whose coercive force is about 2800 Oes for the 2nd layer, moreover, in using Ba-ferrite magnetism powder 
Co-gamma-Fe 203 whose coercive force is about 650 Oes, or whose coercive force is about 800 Oes, and Sr-ferrite magnetism 
powder for the 1st layer It is desirable to use Ba-ferrite magnetism powder and Sr-ferrite magnetism powder whose coercive force 
is about 2800 Oes for the 2nd layer. 

[0020] An example of the hysteresis curve of the magnetic-recording medium of two-layer structure by which coercive force used 
the gamma-Fe 203 magnetism powder of 300Oe(s) for the best layer at drawing 1 , and coercive force used Ba-ferrite magnetism 
powder of 2800Oe(s) for the lower layer is shown. Magnetization serves as a hysteresis curve which changes in two stages by 
using the magnetic powder with which coercive force differs so that clearly from drawing 1 . 

[0021 ] Although at least one side of the above-mentioned magnetic layer is made to contain MnBi magnetism powder, and MnBi 
magnetism powder is made to contain, MnBi magnetism powder is magnetic powder with the unique property in which 
subsequent demagnetization becomes very difficult, when magnetized once. 

[0022] One example of the initial magnetization curve of the magnetic layer containing this MnBi magnetism powder and a 
hysteresis curve is shown in drawing 2 . The initial magnetization curve after cooling and demagnetizing at low temperature 
(initialization) shows that saturation magnetization is reached and it is easily magnetized by the low magnetic field of about 2000 
Oes. On the other hand, when saturation magnetization is carried out once, flux reversal will not be carried out easily after that, 
and coercive force shows the very big value of about 14000 Oe(s). 
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[0023] When the magnetic field of 16kOe is impressed and it measures by 300K, it is desirable that it is the range of 
6000- 1 SOOOOe, and although based also on the capacity of the magnetic head of the magnetic recording medium to be used as 
coercive force of this MnBi magnetism powder, when it is in the range of 7000-1 SOOOOe, record and reproduction of 
demagnetization at low temperature and the signal in a room temperature become the best. 

[0024] Moreover, as for the content rate of the MnBi magnetism powder of the magnetic layer which makes the above-mentioned 
magnetic powder contain with MnBi magnetism powder, and the above-mentioned magnetic powder, it is desirable to carry out to 
2:8 to about 8:2 by the weight ratio. Although the output of the difficult signal of elimination aiming at forged prevention and 
rewriting increases so that the content rate of MnBi magnetism powder increases, the output of a rewritable signal decreases. 
Moreover, if there are too few content rates of MnBi magnetism powder, the output of the diflFicult signal of elimination aiming at 
forged prevention and rewriting will become small, and the probability judged to be a forged medium also by the regular medium 
will become high. Therefore, when the content rate of MnBi magnetism powder and the above-mentioned magnetic powder is 
made about into 2:8 to 8:2 by the weight ratio, a medium with the good property of the balance which can prevent forgery is 
obtained, maintaining a rewriting function. 

[0025] Moreover, as thickness of a magnetic layer, when applying to a magnetic card, it is desirable to usually set the 1 st layer 
and the 2nd layer to about 1 -20 micrometers, and it is desirable as the whole magnetic layer thickness to be referred to as about 
2-30 micrometers. Record of the signal to a lower layer magnetic layer becomes easy by being referred to as 1 micrometers or 
more by being able to obtain sufficient reproduction output and being referred to as 20 micrometers or less. 
[0026] Moreover, if the shield layer which made permalloy powder and Sendust powder contain is made to form in the front face 
of the magnetic layer which records this data further, reading of data and rewriting will become difficulty further and security 
nature will improve further. Moreover, even if it forms various kinds of protective layers and conceahnent layers which are 
usually used for the magnetic card, not spoiling the feature of this invention at all cannot be overemphasized. 
[0027] The example which contained the example which made the 2nd layer which used high coercive force magnetism powder 
for drawing 4 for the example which made the 1 st layer which used low coercive force magnetism powder for drawing 3 contain 
MnBi magnetism powder again contain MnBi magnetism powder in drawing 5 , and made vertical both layers contain MnBi 
magnetism powder is shown. 

[0028] Next, the record reproduction method of the data to these media is explained. As the record reproduction method, using 
the magnetic layer containing the magnetic powder (magnetic powder A) which has coercive force in the range of 250Oe(s) to 
lOOOOe(s), and MnBi magnetism powder, the medium using the magnetic layer containing the magnetic powder (magnetic 
powder B) which has coercive force in the range of 1 500Oe(s) to 5000Oe(s) at the 2nd layer is mentioned as an example, and is 
explained to the 1 st layer. The method of record reproduction fundamental about the medium using the magnetic layer containing 
the magnetic powder (magnetic powder B) which has coercive force in the range of 1 500Oe(s) to 5000Oe(s) at the 2nd layer, and 
MnBi magnetism powder does not change using the magnetic layer containing the magnetic powder (magnetic powder A) which 
has coercive force in the range of 250Oe(s) to 1 OOOOe(s) at the 1 st layer. 

[0029] After cooling the magnetic-recording medium of <elimination and the magnetic layer composition which the difficult data 
(data a) of rewriting recorded > mentioned above at low temperature and changing into a demagnetization state, Data a are 
recorded on the fields where a magnetic layer is arbitrary. The data recorded in this state are recorded not only on MnBi 
magnetism powder but on the magnetic powder A by the magnetic powder B. moreover -- although mentioned later - this data a 
- after data logging ~ immediately - or the data which eliminate the data which impress a direct-current magnetic field at the 
time of reproduction, and are recorded on the magnetic powder A and the magnetic powder B, and are recorded on MnBi 
magnetism powder after that are reproduced Therefore, saturation record of the data does not necessarily need to be carried out at 
the magnetic powder A and the magnetic powder B. A high magnetic field recording device required in order that a magnetic 
recording medium may, in short, carry out saturation record of the magnetic powder B which is high coercive force magnetism 
powder Hiat what is necessary is just what has the magnetic field strength which can record MnBi magnetism powder does not 
need. 

[0030] <Record of rewritable data (data b)> Next, after cooling at low temperature and changing into a demagnetization state 
record to the field which rewrites data, it impresses a direct-current magnetic field first, and is magnetized. Data b are recorded by 
the after that usual method. The data recorded by this method become rewritable [ data ] like the usual magnetic-recording 
medium. Because, if a direct-current magnetic field is impressed after cooling a medium at low temperature and changing into a 
demagnetization state, even if it impresses a magnetic field from the magnetic head in order to record data after that since MnBi 
magnetism powder is magnetized and coercive force becomes very large, magnetization of MnBi magnetism powder will hardly 
change and data will not be recorded on MnBi magnetism powder. On the other hand. Data b are recorded on the magnetic 
powder A and the magnetic powder B other than MnBi magnetism powder by the magnetic field from the magnetic head. 
Therefore, in this field, it becomes possible like the usual magnetic-recording medium to rewrite data arbitrarily. 
[003 1] Moreover, as the record method of the data b to the field in which this rewriting is possible, the security nature of the 
record data in this field can be raised to the 1st layer containing the magnetic powder A, and the 2nd layer containing the magnetic 
powder B by piling up and recording different data. The data bl with the 1st layer which the magnetic head is made to generate a 
high magnetic field first, and contains the magnetic powder A of low coercive force, for example as a method of recording data 
which are different in such 1 st layer and the 2nd layer, and the 2nd the same layer containing the magnetic powder B of high 
coercive force are written in, and although it is next recordable on the 1st layer, overwrite of the data b2 is carried out to the 2nd 
layer by the low magnetic field with difficult record. Only the data of the 1 st layer are rewritten by data b2 by this method, and the 
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data b2 and data b 1 which are different in the 1 st layer and the 2nd layer can be recorded. 

[0032] Therefore, although this field is fundamentally rewritable, since data different, respectively are piled up and recorded on 
the magnetic layer which carried out the laminating, by the usual method, reading of data becomes difficult and security nature 
improves. 

[0033] Next, the reproduction method of data is explained. 

[0034] <reproduction of the difficult data (data a) of elimination and rewriting> — Data a — after record — immediately — or a 
direct-current magnetic field is impressed and demagnetized to this field at the time of reproduction Although the data currently 
recorded on the magnetic powder A contained in the 1 st layer and the 2nd layer and the magnetic powder B by this 
demagnetization are eliminated, since coercive force will become very large if MnBi magnetism powder records data once, data 
are not eliminated. The data currently recorded on MnBi magnetism powder are reproducible by reproducing in this state. 
[0035] In the forged medium using the magnetic layer which does not contain MnBi magnetism powder on the other hand, no 
matter it may make it what lamination, data will be eliminated by this demagnetization processing. Therefore, if it reproduces, it 
reads, and becomes an error and a forged medium can be eliminated. 

[0036] hi the regular medium using the magnetic layer which furthermore contains MnBi magnetism powder, since the data once 
written in MnBi magnetism powder are not rewritable, naturally altering the data of a regular medium can also prevent them. 
[0037] Therefore, since it is eliminated by reproducing after demagnetizing the field which recorded Data a not only alteration 
prevention of data but except a regular medium, forgery of the very thing of a medium can be prevented. 
[0038] Although it can carry out easily by impressing a direct-current magnetic field to the magnetic head, this demagnetizafion 
processing can be performed, when the magnetic field fi-om a permanent magnet always makes it composition which is impressed 
to this field, before installing a permanent magnet and reproducing with the magnetic head. 

[0039] As this data a, when applying, for example to a card, the issue number of a card, the issue place of recording peculiar 
information without the need of rewriting, etc. are desirable. If such peculiar information is recorded on PURIPE-DOKA-DO, it 
will become possible an alteration and not only forged prevention but to pursue an operating condition about all the published 
cards, since different peculiar information for every card is recorded like the credit card or the money card. 
[0040] <Reproduction of rewritable data (data b)> As rewritable data b, two kinds of data, data bl and data b2, are recorded. By 
the usual reproduction method, two kinds of data intermingle and read and become difficult. 

L[004 1 ] Although the 1 st layer is eliminated when using data b 1 as secrecy data and using data b2 as dummy data fu'st, the 2nd 
layer generates the low magnetic field which is not eliminated in the magnetic head, and eliminates only the data b2 currently 
recorded on the 1st layer. By reproducing after that, only the secrecy data bl can be read normally. 

[0042] Moreover, data bl and data b2 can be normally read by carrying out separation reproduction of two kinds of signals for 
the signal which reproduced data b 1 and data b2 in the case of secrecy data through a filter etc. Moreover, if it is made the 
mechanism which processes two kinds of these data b 1 and b2 by collating or data processing, and takes out true data, much more 
powerful security will be obtained. 

[0043] Moreover, although this example explained the example which carries out overwrite of data b 1 and the data b2 to one 
truck in order to make difficult reading of the data b based on the usual method, it is also possible to also record a large number 
on this truck and to form the truck which carries out overwrite of data bl and the data b2, and the truck which does not carry out 
overwrite. 

[0044] Drawing 5 shows the example in which the truck for recording Data a and every one truck each for recording Data b were 
formed. Moreover, drawing 6 shows the example which formed two trucks 1 and for data b for the truck for data a. 
[0045] In the field in which this rewriting is possible, when applying to for example, PURIPE-DOKA-DO, the remaining amount 
of money, use time, the service space of recording data with the need for use of rewriting the degree of capital, etc. are desirable. 
[0046] As explained above, the medium of this invention realizes the completely new function which could not be made by the 
conventional medium which maintains a rewriting fiinction and can prevent forgery of a medium, and the alteration of data by 
considering as the multilayer magnetic-recording medium which made MnBi magnetism powder contain. Furthermore, security 
nature is also given to the rewritable field, and the multilayer magnetic-recording medium of this invention demonstrates the 
power, especially when the medium of this invention is applied to magnetic cards, such as PURIPE-DOKA-DO. 
[0047] 

[Example] Hereafter, an example is given and explained about the multilayer magnetic-recording medium and its record 
reproduction method of this invention. 
[0048] [Example 1] 

Production» of «MnBi magnetism powder Weighing capacity of Mn powder and Bi powder which were ground so that grain 
size might become 200 meshes was carried out so that Mn and Bi might be set to 55:45 by the mole ratio, and it mixed enough 
using the ball mill. 

[0049] Next, 3t /of such mixture was cast by the pressure of 2 cm using the pressurization press machine with a diameter [ of 
20mm ], and a height of 10mm in the shape of a pillar. After putting this molding object into the aluminum container of a direct 
vent system and lengthening to a vacuum, 0.5 atmospheric pressure of nitrogen gas was introduced. Next, this container was put 
into the electric furnace and it heat-treated for ten days at the temperature of 270 degrees C. After heat treatment, the MnBi ingot 
was taken out in air and carried out coarse grinding lightly with the mortar. 

[0050] Next, this MnBi powder that carried out coarse grinding was pulverized using the planet ball mill. The ball mill pot of 
1000 cc of content volume was filled up with JIRUKONIABO-RU with a diameter of 3mm so that one third of content volume 
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might be occupied. Into this, 500g of toluene was put in as 500g of MnBi powder which carried out coarse grinding, and a 
solvent, and it ground by rotational frequency 1 50rpm for 4 hours. 

[005 1] Stabilizing treatment was performed to the MnBi magnetism powder obtained by the above-mentioned method by the 
following methods. MnBi magnetism powder was taken out in the state where it dipped in toluene, it moved to the heat treatment 
container, and the about 2 between vacuum drying was carried out at the room temperature. Next, 1 atmospheric pressure of 
nitrogen gas containing 1000 ppm of oxygen was introduced putting into the same container, and heat treatment was performed in 
the temperature of 40 degrees C for 1 5 hours. 

[0052] Succeedingly, as heat treatment of the 2nd phase, after having introduced 0.5 atmospheric pressure of nitrogen gas after 
carrying out vacuum length of the oxygen mixed gas with which the container is filled up and removing it, and raising temperature 
to 330 degrees C, it heat-treated at this temperature for 2 hours, 

[0053] The coercive force and the amounts of magnetization which the mean particle diameter of the MnBi magnetism powder 
finally obtained is 1 .8 micrometers, and impressed and measured the magnetic field of maximum magnetic field 16kOe by 300K 
by the above-mentioned method were 8500Oe(s) and 46.3 emu/g, respectively. 

[0054] « — production» of the magnetic paint for the 1 st layer — the MnBi magnetism powder and Ba ferrite magnetism 
powder which were produced by the above-mentioned method as magnetic powder — using - the following constituents MnBi 
magnetism powder (Hc:8500Oe) 70 Weight section Ba ferrite magnetism powder (Hc:790Oe) 30 Weight section VAGH (UCC 
salt manufacture-ized vinyl-vinyl acetate copolymer) 15 Weight section T-5201 (Dainippon Ink polyurethane resin) 10 Weight 
section Methyl isobutyl ketone 50 Weight section Toluene 50 The weight section was distributed for 24 hours using the ball mill, 
and the magnetic paint was produced. As Ba ferrite magnetism powder, the thing of 0.7 micrometers of average grain size, 
coercive force 790Oe, and saturation magnetization 53.1 emu/g was used. 

[0055] « - production» of the magnetic paint for the 2nd layer - as magnetic powder - Ba ferrite magnetism powder of 0.9 
micrometers of average grain size, coercive force 2800Oe, and saturation magnetization 53.4 emu/g ~ using — the following 
composition Ba ferrite magnetism powder (Hc:2800Oe) 100 Weight section VAGH (UCC salt manufacture-ized vinyl-vinyl 
acetate copolymer) 15 Weight section T-5201 (Dainippon Ink polyurethane resin) 10 Weight section Methyl isobutyl ketone 50 
Weight section Toluene 50 It distributed for 24 hours using the ball mill in the weight section, and the magnetic paint was 
produced. 

[0056] Production» of «magnetism paint fihn It applied impressing the longitudinal orientation magnetic field of 2000Oe(s) 
first, so that the thickness after dryness may be set to 1 0 micrometers on a PET base fihn with a thickness of 1 90 micrometers in 
the above-mentioned magnetic paint for the 2nd layer. 

[0057] Next, it applied, impressing the longitudinal orientation magnetic field of 2000Oe(s) to this magnetic layer front face of 
the 2nd layer similarly so that the thickness after drying the above-mentioned magnetic paint for the 1 st layer may be set to 8 
micrometers. 

[0058] In addition, although this example explained the thing of most fundamental composition as magnetic paint composition, 
even if it adds various kinds of additives in a magnetic paint, the feature of this invention is not spoiled at all. Moreover, although 
this example explained the thing of most fiindamental composition of having formed only the magnetic layer for signal record, 
even if it forms the magnetic-shielding layer for raising security nature ftirther, and various kinds of protective layers and a 
conceahnent layer in the front face of this magnetic layer, it does not spoil the feature of this invention at all. 
[0059] Production of «magnetic card, and record reproduction method» The above-mentioned magnetic paint film was pierced 
in the configuration of a magnetic card, and the magnetic card was produced. 

[0060] It cooled by dipping this card in liquid nitrogen first, and the alternating field of lOOOOe(s) were impressed and initialized 
promptly after this. Record reproduction of a signal was performed by the following methods. 

[0061] <Record of the difficult data (data a) of elimination and rewriting> Data a were recorded with 200mA of record current 
using the magnetic card reader writer (; made from a Sanwa new tech CRS- 700). As this data a, ten numbers from 0 to 9 were 
recorded. 

[0062] Next, using the same magnetic card reader writer, the 200mA direct current was passed to the magnetic head, and 
direct-current demagnetization of the truck which recorded Data a was carried out. 

[0063] <Record of rewritable data (data b)> Using the magnetic card reader writer (; made from a Sanwa new tech CRS- 700), 
the 200mA direct current was passed to the magnetic head, and direct-current demagnetization of the different truck from the 
truck which recorded Data a was carried out first. 

[0064] Next, ten characters (data bl) were recorded for the alphabet from A to J as rewritable data b with 200mA of record 
current using the same magnetic card reader writer. That is, operation contrary to the operation at the time of record of Data a was 
performed. 

[0065] Next, record current was set to 50mA and the alphabet of ten characters from a to j was recorded in piles as data b2 on the 
same truck as the truck which recorded data bl . In this case, data bl were defmed as secrecy data, data b2 were defined as 
dummy data, and it carried out, 

[0066] <Reproduction of the difficult data (data a) of elimination and rewriting> The truck which recorded Data a was 
reproduced using the magnetic card reader writer (; made from a Sanwa new tech CRS- 700). Reproduction data are ten numbers 
from 0 to 9, and the recorded data a were reproduced normally. 

[0067] <Reproduction of rewritable data (data b)> When the truck which recorded Data b was reproduced using the magnetic 
card reader writer (; made from a Sanwa new tech CRS- 700), the reading error was caused and data reproduction was 
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impossible. 

[0068] Next, the 50mA direct current was passed to the magnetic head, and direct-current demagnetization of the truck which 
recorded Data b was carried out. Then, this truck was reproduced using the same magnetic card reader writer. The number of 
reproduction data is ten about the alphabet from A to J, and the data bl which are secrecy data were reproduced normally. 
[0069] <Rewriting (alteration) examination> The alphabet of ten characters of the capital letter from K to T was piled up and 
recorded on the truck with which Data a are recorded with 200mA of record current using the magnetic card reader writer (; made 
from a Sanwa new tech CRS- 700). 

[0070] Next, when this truck was reproduced, the reproduction error was caused and it checked that rewriting of data could not 
be performed. Moreover, it checked that ten numbers from 0 to 9 which is the data a previously recorded as reproducing after 
carrying out direct-current demagnetization of this truck were reproduced normally. 

[007 1] Next, using the same magnetic card reader writer, as data bl , ten characters were put on the truck with which the alphabet 
of ten characters of a capital letter is recorded, and the alphabet from K to T was newly recorded on it by 200mA of record current 
with 200mA of record current from A to J. When it reproduced in this state first, it checked that the character from A to J 
currently recorded previously was rewritten by the character from K to T recorded later. 

[0072] Furthermore record current was set to 50mA, and the alphabet of ten characters from k to t was recorded in piles as 
dummy data b2 on the same truck as the truck which recorded data b 1 . When it reproduced in this state, the reading error was 
caused and data reproduction was impossible. 

[0073] Next, the 50mA direct current was passed to the magnetic head, and direct-current demagnetization of the truck with 
which data b 1 and data b2 are recorded was carried out. Then, this truck was reproduced using the same magnetic card reader 
writer. The number of reproduction data was ten about the alphabet from K to T, and the alphabet of ten characters from k to t 
which is the dummy data b2 was eliminated, and the data bl which are secrecy data were reproduced normally. Although 
rewriting which is the feature of this truck was possible, with the usual means, reading of data checked having difficult security 
nature. 

[0074] [Example 2] In composition of the magnetic paint in an example 1 , it changed into Ba ferrite magnetism powder of 
Hc:790Oe used for the magnetic paint for the 1st layer, and the magnetic paint film was produced like the example 1 except 
having used Co-gamma-Fe 203 of Hc:650Oe. When record reproduction of Data a and the data b was carried out by the still 
more nearly same method as an example 1 and the rewriting examination was performed, the same result as an example 1 was 
obtained. 

[0075] [Example 3] In composition of the magnetic paint in an example 1, it changed into the barium-ferrite magnetism powder 
of Hc:790Oe used for the magnetic paint for the 1st layer, and the magnetic paint fihn was produced like the example 1 except 
having used gamma-Fe 203 of Hc:300Oe. 

[0076] Next, record reproduction of the data a shown in the example 1 and Data b and the rewriting examination were performed. 
Except having changed the record current of the dummy data b2 at the time of record of rewritable data (data b) into 20mA from 
50mA, and having changed the direct-current demagnetization current at the time of reproduction of the secrecy data bl into 
20mA from 50mA, when record reproduction of Data a and the data b was carried out by the same method as an example 1 and 
the rewriting examination was performed, it checked that the same result as an example 1 was obtained. 
[0077] [Example 4] 

« - production» of the magnetic paint for the 1 st layer -- as magnetic powder - Ba ferrite magnetism powder — using - the 
following constituents Ba ferrite magnetism powder (Hc:790Oe) 100 Weight section VAGH (UCC salt manufacture-ized 
vinyl-vinyl acetate copolymer) 15 Weight section T-5201 (Dainippon Ink polyurethane resin) 10 Weight section Methyl isobutyl 
ketone 50 Weight section Toluene 50 The weight section was distributed for 24 hours using the ball mill, and the magnetic paint 
was produced. As Ba ferrite magnetism powder, the thing of 0.7 micrometers of average grain size, coercive force 790Oe, and 
saturation magnetization 53. 1 emu/g was used. 

[0078] « ~ production» of the magnetic paint for the 2nd layer — with the MnBi magnetism powder produced by the method 
stated in the example 1 as magnetic powder Ba ferrite magnetism powder of 0.9 micrometers of average grain size, coercive force 
2800Oe, and saturation magnetization 53.4 emu/g is used, and they are the following composition. MnBi magnetism powder 
(Hc:8500Oe) 70 Weight section Ba ferrite magnetism powder (Hc:2800Oe) 30 Weight section VAGH (UCC salt 
manufacture-ized vinyl-vinyl acetate copolymer) 15 Weight section T-5201 (Dainippon Ink polyurethane resin) 10 Weight 
section Methyl isobutyl ketone 50 Wei^t section Toluene 50 It distributed for 24 hours using the ball mill in the weight section, 
and the magnetic paint was produced. 

[0079] Production» of «magnetism paint film It applied impressing the longitudinal orientation magnetic field of 2000Oe(s) 
first, so that the thickness after dryness may be set to 20 micrometers on a PET base film with a thickness of 1 90 micrometers in 
the above-mentioned magnetic paint for the 2nd layer. 

[0080] Next, it applied, impressing the longitudinal orientation magnetic field of 2000Oe(s) to this magnetic layer front face of 
the 2nd layer similarly so that the thickness after drying the above-mentioned magnetic paint for the 1 st layer may be set to 4 
micrometers. 

[0081] Production of «magnetic card, and record reproduction method» The above-mentioned magnetic paint film was pierced 
in the configuration of a magnetic card, and the magnetic card was produced. 

[0082] It cooled by dipping this card in liquid nitrogen fu*st, and the alternating field of 1 OOOOe(s) were impressed and initialized 
promptly after this. As a result of performing record reproduction of a signal by the same method as the method indicated in the 
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example 1 , the result obtained in the example 1 and the same result were obtained. 

[0083] That is, the essential difference between an example 1 and an example 4 is having made the magnetic layer of the 2nd 
layer contain MnBi magnetism powder by this example to having made the magnetic layer of the 1st layer contain MnBi 
magnetism powder in the example 1 . 

[0084] [Example 5] In composition of the magnetic paint in an example 4, it changed into Ba ferrite magnetism powder of 
Hc:790Oe used for the magnetic paint for the 1 st layer, and the magnetic paint film was produced like the example 4 except 
having used Co-gamma-Fe 203 of Hc:650Oe. When record reproduction of Data a and the data b was carried out by the still 
more nearly same method as an example 1 and the rewriting examination was performed, the same result as an example 1 was 
obtained. 

[0085] [Example 6] In composition of the magnetic paint in an example 4, it changed into Ba ferrite magnetism powder of 
Hc:790Oe used for the magnetic paint of the 1 st layer, and the magnetic paint film was produced like the example 4 except having 
used gamma-Fe 203 of Hc:300Oe. 

[0086] Next, record reproduction of the data a shown in the example 1 and Data b and the rewriting examination were performed. 
Except having changed the record current of the dummy data b2 at the time of record of rewritable data (data b) into 20mA from 
50mA, and having changed the direct-current demagnetization current at the time of reproduction of the secrecy data b 1 into 
20mA from 50mA, when record reproduction of Data a and the data b was carried out by the same method as an example 1 and 
the rewriting examination was performed, it checked that the same result as an example 1 was obtained. 
[0087] [an example 7] ~ production of the magnetic paint film in an example 4 -- setting the thickness after dryness of the 
magnetic layer of the 2nd layer - 20 micrometers to 5 micrometers and the magnetic paint film was produced like the example 
4 except having changed the thickness after dryness of the magnetic layer of the 1 st layer into 1 micrometer from 4 micrometers 
When record reproduction of Data a and the data b was carried out by the still more nearly same method as an example 1 and the 
rewriting examination was performed, the same result as an example 1 was obtained. 

[0088] [Example 8] In composition of the magnetic paint for [ 1 st layer ] in an example 1 , the magnetic paint film was produced 
like the example 1 except having changed the addition rate of MnBi magnetism powder and Ba ferrite magnetism powder into the 
MnBi magnetism powder 40 weight section and the Ba ferrite magnetism powder 60 weight section from the MnBi magnetism 
powder 70 weight section and the Ba ferrite magnetism powder 30 weight section. When record reproduction of Data a and the 
data b was carried out by the still more nearly same method as an example 1 and the rewriting examination was performed, the 
same result as an example 1 was obtained. 

[0089] [Example 9] In composition of the magnetic paint for [ 1st layer ] in an example 1, the magnetic paint film was produced 
like the example 1 except having changed into the MnBi magnetism powder 40 weight section and the Co-gamma-Fe 203 
magnetism powder 60 weight section from the MnBi magnetism powder 70 weight section and the Ba ferrite magnetism powder 
30 weight section. When record reproduction of Data a and the data b was carried out by the still more nearly same method as an 
example 1 and the rewriting examination was performed, the same result as an example 1 was obtained. 

[0090] [Example 10] In composition of the magnetic paint for [ 1st layer ] in an example 1, the magnetic paint film was produced 
like the example I except having changed into the MnBi magnetism powder 40 weight section and the gamma-Fe 203 
magnetism powder 60 weight section from the MnBi magnetism powder 70 weight section and the Ba ferrite magnetism powder 
30 weight section. Record reproduction of Data a and the data b was carried out by the still more nearly same method as an 
example 1 , and the rewriting examination was performed. Except having changed the record current of data b2 into 20mA from 
50mA, and having changed the direct-current demagnetization current at the time of reproduction of data bl into 20mA from 
50mA, record reproduction of Data a and the data b was carried out by the same method as an example 1 , and the rewriting 
examination was performed, and the same result as an example I was obtained. 

[0091] [Example 1 1] In composition of the magnetic paint for [ 2nd layer ] in an example 4, the magnetic paint film was 
produced like the example 4 except having changed the addition rate of MnBi magnetism powder and Ba ferrite magnetism 
powder into the MnBi magnetism powder 40 weight section and the Ba ferrite magnetism powder 60 weight section from the 
MnBi magnetism powder 70 weight section and the Ba ferrite magnetism powder 30 weight section. When record reproduction of 
Data a and the data b was carried out by the still more nearly same method as an example 1 and the rewriting examination was 
performed, the same result as an example 1 was obtained. 

[0092] [Example 1 2] in composition of the magnetic paint in an example 4, the addition rate of the MnBi magnetism powder in 
composition of the magnetic paint for [ 2nd layer ], and Ba ferrite magnetism powder From the MnBi magnetism powder 70 
weight section and the Ba ferrite magnetism powder 30 weight section the MnBi magnetism powder 40 weight section and the Ba 
ferrite magnetism powder 60 weight section - changing - and - ** - except that it changed into Ba ferrite magnetism powder in 
composition of the magnetic paint for [ 1 st layer ] and He used Co-gamma-Fe 203 of 650Oe(s), the magnetic paint film was 
produced like the example 4 When record reproduction of Data a and the data b was carried out by the still more nearly same 
method as an example I and the rewriting examination was performed, the same result as an example 1 was obtained. 
[0093] [Example 1 3] in composition of the magnetic paint in an example 4, the addition rate of the MnBi magnetism powder in 
composition of the magnetic paint for [ 2nd layer ], and Ba ferrite magnetism powder From the MnBi magnetism powder 70 
weight section and the Ba ferrite magnetism powder 30 weight section the MnBi magnetism powder 40 weight section and the Ba 
ferrite magnetism powder 60 weight section -- changing - and - ** ~ except that it changed into Ba ferrite magnetism powder in 
composition of the magnetic paint for [ 1st layer ] and He used gamma-Fe 203 of 300Oe(s), the magnetic paint film was 
produced like the example 4 
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[0094] Record reproduction of Data a and the data b was carried out by the still more nearly same method as an example 1 , and 
the rewriting examination was performed. Except having changed the record current of data hi into 20mA from 50mA, and 
having changed the direct-current demagnetization current at the time of reproduction of data bl into 20mA from 50mA, record 
reproduction of Data a and the data b was carried out by the same method as an example 1 , and the rewriting examination was 
performed, and the same result as an example 1 was obtained. 

[0095] [Example 14] In composition of the magnetic paint in an example 3, it changed into Ba ferrite magnetism powder of 
Hc:2800Oe used for the magnetic paint for the 2nd layer, and the magnetic paint film was produced like the example 3 except 
having used the SmCo magnetism powder of Hc:5000Oe. 

[0096] Record reproduction of Data a and the data b was carried out by the still more nearly same method as an example 1 , and 
the rewriting examination was performed. Except having changed the record current of data bl into 500mA from 200mA, and 
having changed the record current of data b2, and the direct-current demagnetization current at the time of reproduction of data bl 
into 20mA from 50mA, record reproduction of Data a and the data b was carried out by the same method as an example 1 , and 
the rewriting examination was performed, and the same result as an example 1 was obtained. 
[0097] [Example 15] 

« - production» of the magnetic paint for the 1 st layer ~ the MnBi magnetism powder and Ba ferrite magnetism powder 
which were produced by the method of an example 1 as magnetic powder — using — the following constituents MnBi magnetism 
powder (Hc:8500Oe) 50 Weight section Ba ferrite magnetism powder (Hc:790Oe) 50 Weight section VAGH (UCC salt 
manufacture-ized vinyl -vinyl acetate copolymer) 15 Weight section T-5201 (Dainippon Ink polyurethane resin) 10 Weight 
section Methyl isobutyl ketone 50 Weight section Toluene 50 The weight section was distributed for 24 hours using the ball mill, 
and the magnetic paint was produced. As Ba ferrite magnetism powder, the thing of 0.7 micrometers of average grain size, 
coercive force 790Oe, and saturation magnetization 53. 1 emu/g was used. 

[0098] « ~ production» of the magnetic paint for the 2nd layer - as magnetic powder -- Ba ferrite magnetism powder of 0.9 
micrometers of average grain size, coercive force 2800Oe, and saturation magnetization 53.4 emu/g - using - the following 
composition MnBi magnetism powder (Hc:8500Oe) 30 Weight section Ba ferrite magnetism powder (Hc:2800Oe) 70 Weight 
section VAGH (UCC salt manufacture-ized vinyl-vinyl acetate copolymer) 15 Weight section T-5201 (Dainippon Ink 
polyurethane resin) 10 Weight section Methyl isobutyl ketone 50 Weight section Toluene 50 It distributed for 24 hours using the 
ball mill in the weight section, and the magnetic paint was produced. 

[0099] Production» of «magnetism paint fihn It applied impressing the longitudinal orientation magnetic field of 2000Oe(s) 
first, so that the thickness after dryness may be set to 1 5 micrometers on a PET base film with a thickness of 1 90 micrometers in 
the above-mentioned magnetic paint for the 2nd layer. 

[0100] Next, it applied, impressing the longitudinal orientation magnetic field of 2000Oe(s) to this magnetic layer front face of 
the 2nd layer similarly so that the thickness after drying the above-mentioned magnetic paint for the 1 st layer may be set to 6 
micrometers. 

[0101] Production of «magnetic card, and record reproduction method» The above-mentioned magnetic paint film was pierced 
in the configuration of a magnetic card, and the magnetic card was produced. 

[0102] It cooled by dipping this card in liquid nitrogen first, and the altemafing field of lOOOOe(s) were impressed and initialized 
promptly after this. As a result of performing record reproduction of a signal by the same method as the method indicated in the 
example 1 , the result obtained in the example 1 and the same result were obtained. 

[0103] That is, the essential difference between an example 1 and an example 4, and an example 15 is the point of having made 
both layers (the 1st layer and the 2nd layer) containing MnBi magnetism powder by this example to having made the 1st layer 
containing MnBi magnetism powder in the example 1 , and having made the 2nd layer containing MnBi magnetism powder in the 
example 4. 
[0104] [Example 16] 

« " production» of the magnetic paint for the 1 st layer — the MnBi magnetism powder and Ba ferrite magnetism powder 
which were produced by the method of an example 1 as magnetic powder — using — the following constituents MnBi magnetism 
powder (Hc:8500Oe) 70 Weight section Ba ferrite magnetism powder (He: lOOOOe) 30 Weight section VAGH (UCC salt 
manufacture-ized vinyl-vinyl acetate copolymer) 15 Weight section T-5201 (Dainippon Ink polyurethane resin) 10 Weight 
section Methyl isobutyl ketone 50 Weight section Toluene 50 The weight section was distributed for 24 hours using the ball mill, 
and the magnetic paint was produced. As Ba ferrite magnetism powder, the thing of 0.7 micrometers of average grain size, 
coercive force 790Oe, and saturation magnetization 53.1 emu/g was used. 

[0105] « " production» of the magnetic paint for the 2nd layer - as magnetic powder - the metal magnetism powder of 0.4 
micrometers of average grain size, coercive force 1500Oe, and saturation magnetization 134.6 emu/g - using - the following 
composition Metal magnetism powder (He: 1500Oe) 100 Weight section VAGH (UCC salt manufacture-ized vinyl-vinyl acetate 
copolymer) 15 Weight section T-5201 (Dainippon Ink polyurethane resin) 10 Weight section Methyl isobutyl ketone 50 Weight 
section Toluene 50 It distributed for 24 hours using the ball mill in the weight section, and the magnetic paint was produced. 
[0106] Production» of «magnetism paint film It applied impressing the longitudinal orientation magnetic field of 2000Oe(s) 
first, so that the thickness after dryness may be set to 8 micrometers on a PET base film with a thickness of 1 90 micrometers in 
the above-mentioned magnetic paint for the 2nd layer. 

[0107] Next, it applied, impressing the longitudinal orientation magnetic field of 2000Oe(s) to this magnetic layer front face of 
the 2nd layer similarly so that the thickness after drying the above-mentioned magnetic paint for the 1 st layer may be set to 8 
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micrometers. 

[0108] Production of «magnetic card, and record reproduction method» The above-mentioned magnetic paint film was pierced 
in the configuration of a magnetic card, and the magnetic card was produced. 

[0109] It cooled by dipping this card in liquid nitrogen first, and the alternating field of lOOOOe(s) were impressed and initialized 
promptly after this. As a result of performing record reproduction of a signal by the same method as the method indicated in the 
example 1 , the result obtained in the example 1 and the same result were obtained. 
[0110] [The example 1 of comparison] 

« " production» of the magnetic paint for the 1 st layer - as magnetic powder - Ba ferrite magnetism powder of 0.7 
micrometers of average grain size, coercive force 790Oe, and saturation magnetization 53. 1 emu/g -- using -- the following 
constituents Ba ferrite magnetism powder (Hc:790Oe) 100 Weight section VAGH (UCC salt manufacture-ized vinyl-vinyl 
acetate copolymer) 1 5 Weight section T-5201 (Dainippon Ink polyurethane resin) 10 Weight section Methyl isobutyl ketone 50 
Weight section Toluene 50 The weight section was distributed for 24 hours using the ball mill, and the magnetic paint was 
produced. 

[01 1 1] « production» of the magnetic paint for the 2nd layer - as magnetic powder - Ba ferrite magnetism powder of 0.9 
micrometers of average grain size, coercive force 2800Oe, and saturation magnetization 53.4 emu/g -- using - the following 
composition Ba ferrite magnefism powder (Hc:2800Oe) 100 Weight section VAGH (UCC salt manufacture-ized vinyl-vinyl 
acetate copolymer) 15 Weight section T-5201 (Dainippon Ink polyurethane resin) 10 Weight section Methyl isobutyl ketone 50 
Weight section Toluene 50 It distributed for 24 hours using the ball mill in the weight section, and the magnetic paint was 
produced. 

[0112] Production» of «magnetism paint film It applied impressing the longitudinal orientation magnetic field of 2000Oe(s) 
first, so that the thickness after dryness may be set to 10 micrometers on a PET base film with a thickness of 1 90 micrometers in 
the above-mentioned magnetic paint for the 2nd layer. 

[0113] Next, it applied, impressing the longitudinal orientation magnetic field of 2000Oe(s) to this magnetic layer front face of 
the 2nd layer similarly so that the Sickness after drying the above-mentioned magnetic paint for the 1 st layer may be set to 4 
micrometers. 

[0114] Production of «magnetic card, and record reproduction method» The above-mentioned magnetic paint film was pierced 
in the configuration of a magnetic card, and the magnetic card was produced. The altemating field of next lOOOOe were 
impressed and initialized. 

[0115] <Record of Data a> It carried out by the same method as an example 1 . 
[0116] <Record of Data b> It carried out by the same method as an example 1 . 

[0117] <Reproduction of Data a> It became a reproduction error when the truck which recorded Data a was reproduced using the 
magnetic card reader writer (; made from a Sanwa new tech CRS- 700). This is because Data a have been eliminated by the 
direct-current demagnetization after recording Data a. 

[0118] <Reproduction of Data b> When the truck which recorded Data b was reproduced using the magnetic card reader writer (; 
made from a Sanwa new tech CRS- 700), the reading error was caused and data reproduction was impossible. 
[0119] Next, the 50mA direct current was passed to the magnetic head, and direct-current demagnetization of the truck which 
recorded Data b was carried out. Then, this truck was reproduced using the same magnetic card reader writer. The number of 
reproduction data is ten about the alphabet from A to J, and the data bl which are secrecy data were reproduced normally. 
[01 20] <Rewriting (alteration) examination> First, as data a, the magnetic card reader writer (; made from a Sanwa new tech 
CRS- 700) was used for the truck with which ten numbers from zero to nine are recorded, and the alphabet of ten characters of 
the capital letter from K to T was piled up and recorded on it with 200mA of record current. 

[0121] Next, this truck was reproduced. Reproduction data are the alphabet of the capital letter from K to T recorded later, data 
are rewritten, and it did not have a rewriting prevention fimction. 

[0 1 22] Next, as data b 1 , the alphabet from A to J currently previously recorded [ alphabet / from K to T ] in ten characters was 
piled up and recorded on ten characters with 200mA of record current using the same magnetic card reader writer. When it 
reproduced in this state first, it checked that the character from A to J currently recorded previously was rewritten by the character 
from K to T recorded later. 

[01 23] Furthermore record current was set to 50mA, and the alphabet of ten characters from k to t was recorded on the truck 
which recorded data bl in piles as dummy data b2. When it reproduced in this state, the reading error was caused and data 
reproduction was impossible. 

[0124] Next, the 50mA direct current was passed to the magnetic head, and direct-current demagnetization of the truck which 
recorded data bl and data b2 was carried out. Then, this truck was reproduced using the same magnetic card reader writer. The 
number of reproduction data is ten about the alphabet from K to T, and the data bl which are secrecy data were reproduced 
normally. Although rewriting which is the feature of this truck was possible, reading of the data based on the usual means checked 
having difficult security nature. 

[01 25] Although elimination and rewriting which are the feature of Data a did not have the difficult feature with the card shown in 
this example 1 of comparison, it turns out that the security with difficult reading by the rewritable usual means which is the feature 
of Data b has. 

[0126] [The example 2 of comparison] 

Production» of «magnetism paint As magnetic powder, Ba ferrite magnetism powder of 0.9 micrometers of average grain size. 
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coercive force 2800Oe, and saturation magnetization 53.4 emu/g is used, and they are the following composition. Ba ferrite 
magnetism powder (Hc:2800Oe) 100 Weight section VAGH (UCC salt manufacture-ized vinyl-vinyl acetate copolymer) 15 
Weight section T-5201 (Dainippon hik polyurethane resin) 10 Weight section Methyl isobutyl ketone 50 Weight section Toluene 
50 It distributed for 24 hours using the ball mill in the weight section, and the magnetic paint was produced. 
[0127] Production» of «magnetism paint film It applied impressing the longitudinal orientation magnetic field of 2000Oe(s) so 
that the thickness after dryness may be set to 14 micrometers on a PET base film with a thickness of 1 90 micrometers in the 
above-mentioned magnetic paint. 

[0128] Production of «magnetic card, and record reproduction method» This magnetic paint film was pierced in the 
configuration of a magnetic card, and the magnetic card was produced. The alternating field of next lOOOOe were impressed and 
initialized. 

[0129] <Record of Data a> It carried out by the same method as an example 1 . 

[0130] <Record of Data b> In the record method shown in the example 1, dummy data recorded only the data bl fi-om A to J 
which is secrecy for the monolayer structure for which the magnetic layer used Ba ferrite magnetism powder, without recording. 
[0131] <Reproduction of Data a> It became a reproduction error when the truck which recorded Data a was reproduced using the 
magnetic card reader writer (; made fi-om a Sanwa new tech CRS- 700). This is because Data a have been eliminated by the 
direct-current demagnetization after recording Data a. 

[0132] <Reproduction of Data b> When the truck which recorded Data b was reproduced using the magnetic card reader writer (; 
made from a Sanwa new tech CRS- 700), the alphabet of ten characters from A to J which is data bl was reproduced normally. 
[0133] <Rewriting (alteration) examination> First, as data a, the magnetic card reader writer (; made from a Sanwa new tech 
CRS- 700) was used for the truck with which ten numbers from zero to nine are recorded, and the alphabet often characters of 
the capital letter from K to T was piled up and recorded on it with 200mA of record current. 

[0134] Next, this truck was reproduced. Reproduction data are the alphabet from K to T recorded later, data are rewritten, and it 
did not have a rewriting prevention fiinction. 

[0135] Next, when the alphabet from A to J currently previously recorded [ alphabet / from K to T ] in ten characters was put on 
ten characters, and was recorded and it reproduced with 200mA of record current as data bl using the same magnetic card reader 
writer, it checked being rewritten by the character from K to T recorded later. 

[01 36] With the card shown in this example 2 of comparison, it turns out that it has neither the feature with difficult eliminafion 
and rewriting which are the feature of Data a, nor security nature with difficuh reading by usual means to be the feature of Data b. 
[0137] [Example 3 of comparison] In composition of the magnetic paint in an example 2, it changed into Ba ferrite magnetism 
powder of Hc:2800Oe used for the magnetic paint for [ 2nd layer ], and the magnetic paint film was produced like the example 2 
except having used Ba ferrite magnefism powder of Hc:790Oe used for the magnetic paint for [ of an example 1 / 1st layer ]. 
[0138] Record reproduction of Data a and the data b was carried out by the still more nearly same method as an example 1, and 
the rewriting examination was performed. Consequently, since MnBi magnetism powder was contained in the 1 st layer. Data a 
showed the feature with difficult elimination and rewriting like the magnetic-recording medium of each example. 
[0139] However, Data b were easy to read and the data read further were not the data bl that are secrecy data recorded previously 
but the data b2 which are dummy data recorded later. Since this has the small difference between the coercive force of the 
magnetic powder for [ record secrecy data / 2nd layer ], and the coercive force of the magnetic powder for [ 1 st layer ] made to 
contain with MnBi magnetism powder, data bl and data b2 are separated, and it is eye a difficult hatchet to carry out record 
reproduction. 

[0140] Thus, although eliminafion and rewriting which are the feature of Data a had the difficult feature with the card shown in 
the example 3 of comparison, it turns out that the security nature with difficult reading by the usual means which is the feature of 
Data b does not have. 

[0141] [Example 4 of comparison] In composition of the magnetic paint in an example 3, it changed into Ba ferrite magnefism 
powder of Hc;2800Oe used for the magnetic paint for [ 2nd layer ], and the magnetic paint film was produced like the example 3 
except having used the NdFeB magnetism powder of Hc:7000Oe. Record reproduction of Data a and the data b was carried out 
by the still more nearly same method as an example I, and the rewriting examination was performed. Except having changed the 
record current of data bl into 500mA from 200mA, and having changed the record current of data b2, and the direct-current 
demagnetization current at the time of reproduction of data bl into 20mA from 50mA, record reproduction of Data a and the data 
b was carried out by the same method as an example 1 , and the rewriting examination was performed. Consequently, since MnBi 
magnetism powder was contained in the 1 st layer, Data a showed the feature with difficult elimination and rewriting like the 
magnetic-recording medium of each example. 

[0 1 42] On the other hand, the data b 1 which are secrecy data, and the data b2 which are dummy data were intermingled, and Data 
b were read, and caused the error. Next, although data b2 are eliminated and data b 1 came to be reproduced when direct-current 
demagnetization was performed, the rate which causes a reading error increased. Since this is too as large as 20 or more times 
compared with the coercive force of the magnetic powder which the coercive force of the magnetic powder used for the 2nd layer 
used for the 1 st layer, it is because it became inadequate writing in and the waveform distortion is produced. 
[0143] Thus, although it has the feature with difficult elimination and revmting which are the feature of Data a, and the feature 
with difficult reading by the usual means which is the feature of Data b with the card shown in the example 4 of comparison, since 
the coercive force of the magnetic powder used for the 2nd layer is too large, it becomes easy to cause the reading error of data bl 
itself which is secrecy data. 
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[0144] The result which performed record reproduction and the rewriting test of Data a and Data b is collectively shown in Table 
1 about the card of this example and the example of comparison. In addition, the coercive force of each magnetic powder is the 
value which impressed and measured the magnetic field of 16kOe(s) in temperature 300K using the oscillating sample type 
magnetometer made from **** industry. 
[0145] 
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[0146] 

[Efifect of the Invention] As explained above, the magnetic layer consists of two- layer [ from which coercive force difiers 
fundamentally ], and the multilayer magnetic-recording medium of this invention realizes very high security nature which has not 
been realized by the conventional magnetic-recording medium by making one of the layers of these layers contain MnBi 
magnetism powder. 

[0147] That is, if it records once, with data with very difficult subsequent elimination and rewriting, and the usual means, it reads, 
and although the magnetic-recording medium of this invention is difficult, it can carry out record reproduction of two kinds of data 
of rewritable data like the conventional magnetic-recording medium ftindamentally. 

[0 1 48] This feature is clear from Table 1 . As data a, it records by the usual method after initializing the multilayer 
magnetic-recording medium of this invention first. In the multilayer magnetic-recording medium of the examples 1-16 which are 



11 of 12 



12/12/02 6:21 PM 



http:/Awww4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



the magnetic-recording media of this invention, initial reproduction data and the data which are reproduced after demagnetizing 
the truck which recorded this data a, and are obtained are the same initial record data, and show that this data is not eliminated. 
On the other hand, by the medium of the examples 1 and 2 of comparison which are the conventional media, although initial 
reproduction data are initial record data, if it reproduces after demagnetizing this truck, data will be eliminated and will cause a 
reproduction error. If this data is ftirthermore rewritten and over- writing record of other data is carried out utterly, the data which 
are recorded on MnBi magnetism powder and which are not eliminable, and the data after rewriting currently recorded on another 
magnetic powder will be intermingled, and a reproduction error will be caused. That is, if this data is recorded once, it shows that 
not only subsequent elimination but rewriting is very difficult data. On the other hand by the medium of the examples 1 and 2 of 
comparison which are the usual magnetic-recording media, rewriting of data is performed easily. 

[0149] Moreover, since MnBi magnetism powder was contained, although it eliminated Data a, and it rewrote and the difficult 
feature was both shown by the medium of the examples 3 and 4 of comparison, the medium of the example 4 of comparison 
showed the inclination for an output to decline. 

[0 1 50] If it records once, when [ this ] subsequent elimination and rewriting will apply, for example to a card as very difficult data 
a, it is desirable for there to be no need of rewriting [ amount of money / an issue place, the amount of money / an issue number, ], 
or to record the peculiar information which must not be rewritten. 

[0151] Next, as rewritable data b, direct-current demagnetization of the truck which records this data is carried out first after 
initializing the multilayer magnetic-recording medium of this invention, the data bl which are secrecy data after that are recorded, 
and the dummy data for fiirther usually making reading by the means difficult are recorded layer [ 1 st ] although it is a low 
coercive force layer. By the medium of the examples 1-16 which are the magnetic-recording media of this invention, and the 
medium of the examples 1,3, and 4 of comparison, all, initial reproduction data cause a reproduction error and it becomes 
impossible reading them. Data which are different in the 1 st layer and the 2nd layer are recorded, and this is because two kinds of 
data are intermingled. However, if it reproduces after demagnetizing the 1 st layer which is a low coercive force layer, the dummy 
data currently recorded on the 1st layer will be eliminated, and the data of the 2nd layer which are secrecy data will become 
reproducible. 

[01 52] By the medium of the example 2 of comparison which does not consist of two kinds of magnetic layers, secrecy data will 
be easily read to such low coercive force and high coercive force in initial reproduction. 

[01 53] Moreover, by the medium of the small example 3 of comparison of the difference in the coercive force of the magnetic 
powder used for the 1 st magnetic layer and the 2nd magnetic layer, it will be rewritten by heavy record by the data b2 whose data 
bl itself which is secrecy data is dummy data, and the original purpose cannot be attained. 

[0154] Moreover, by the medium of the example 4 of comparison which is too large, the record of the data bl which are secrecy 
data itself becomes difficult, and it becomes easy to cause a reading error. 

[0155] Moreover, although the medium of the example 1 of comparison also has the security nature with difficult reading of the 
data based on the usual means, rewriting of data is fundamentally possible also for the medium of the examples 1-16 which are 
the magnetic-recording media of this invention, and it has compatibility with the conventional medium. [ as well as the 
conventional magnetic-recording medium ] 

[01 56] As this data b, when applying, for example to a card, the remaining amount of money, use time, the service space of 
recording data with the need for use of rewriting the degree of capital, etc. are desirable. 

[0157] If the multilayer magnetic-recording medium of this invention is applied to a magnetic card as explained above, big power 
will be demonstrated especially, for example, when it applies to PURIPE-D OKA-DO, the data which there is no need of 
rewriting at the time of the amount of money of the card, an issue place, and the date of issue etc., as data a, or must not be 
rewritten and carried out are recorded Moreover, data are recorded on the remaining amount of money, a service space, etc. which 
have the need for use of a card of rewriting the degree of capital, as data b. Although this data b is furthermore fundamentally 
rewritable, with the usual means, reading of data is difficult and Data b have high security nature. The magnetic-recording 
medium with such a property does not exist until now, but is realized for the first time by considering as multilayer magnetic layer 
structure using the MnBi magnetism powder of this invention. 



[Translation done.] 
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gffl-r-5«&ICJi. fi«^ie, m2®tt)lCl~2 0 

T(i, 2~3 0//mgtf[<i:-r*c:t*W*L.»'>. lam 
Uiii-r * C <»: ll<t 0 +^^^j:R^Ui:»j *ft* ^ tTl^T 
ifc2 0 ymaTt-r-5C:<!:Jr<tO, TIKDBttB 

[0 0 2 6] *tC05"-:$'*ES-r4BttliW«ffiiC 

[0 0 2 7] 0 3lc6fi;B:'jBtitd5k$fflV'^milBS 
iCMnB iBiitd^^d«$«^M$. £/^H4l:AfiS 
B:'7Bitf»3^^ffiC>/cS2SS(CMnB i Bt£(934c$^ 
HSllJtTPSHUMnB i BttW**^ 

[0 0 2 8] •AlZCii\£,(D&i^^<Dy'-f^<D9d.mn±:^ 

egB:^;ft^2 5 0Oe;6'6 1 0 0 0 O e <9«eBiC«^a«t 
J»3^ (Bttt93^A) iMnB i Bttt»*i:«r&W-r^« 
ttS^fflV^. m2JBB»cfiiB:f)7jn 5 0 OOed^^SO 
0 0OeWli[ffl«C*«Btt«»* (Bttt»*B) Sr#*-r 
*Btt)g*fflt^fcl««:*«JC*»fTiatH-r*. Ml IBB 
lceeB:^df2 5 0Oed>e 10 0 OOecD^Bir^^a 

ttfa* (Bttf9*A) ^swrsBttii^fflvv fS2m 

30 Blc;RB:^*M 5 0 0Oe*^e 5 0 0 OOeOieiBir* 
l>Batd5^ (B{tf»3^B) .hMn B i B1if»3^<b«:#W 
-r*Btt)l^ffl«'>>^tlt(*{c:z)V»Tt>. S*a«)>iESPI* 

[0 0 2 9] (ifi*. S#lftA.<0ffl«;a:7'-^' (t^-^^ 

a) (OEs> ±.i^Lftmftmmj$.<om^^miek»ii:ts.u 

ir?&»LTiBBttli{iLfc^. Bttli<ott«<Dfa«Jr7= 
-5'a*ES-ri. CWttlgTESStlfcT'-^'tt. M 
n B i Bttl»*;t'{^T^ < , att«»*AICt,Btt«»*B 
JCtjES^ns. */:::aiE-r-57>^ cajT'-^alt. ^ 
40 -^'ES»Ot^lr. *4tWSB*^liaSKa5!^€:H3i!llL 

T attfa* A *5 J; cnstiw* B E» $ nx t » * X - 

S:}fi£L. -E-<0»Mn B i aitf»3|clrES$nTt»S5= 
-5'^H*-r«.. Lfc*«oT, Bttt»5feA*sJ:t«»tt» 
* B IC fid^;4 ^ r L - A^ffiWES 3 n**jBia.^ 
g-r*tca^ES«B*^Mn B i Btttd^^rEfiT? 

^4B»«a**ritjOT*ntffi<. i5«a:^att 
T * 2. Btt»* B * lafa E»r * A ic i^S^ «B 
9f^ES«ljB(a<e>S<hL>^b>. 
(0 0 3 0J (8e«il5Ifig/j:7'-5' (x-^'b) CDE 
JO ») 7'-5'OTS#tftASrfT^««'swEa«. ft 
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<fei:p]«i;x-:?0§*{ftX7!><oit|g<!:;ic4. ;5;-tf;ie.« 
-St. Mn B i Bttf»3|;{iaft3nTffSB:/j>>^Si«)T:»: 

^i:|g^t■a^r. Mn b i 

— :^MnB i «ttl»3^Utn<7)«ttt»3KA*5j:r/« 
ttl^* B J: li, afi'^ V K e a JC ct 0 7^ - b Tjtg 

[0 0 3 ij ifc::o#€rtft^?l^;ifS«'v<07^-^b 

B ^ ^*-r -6^ 2 mtZ\im^i>7'- 9 ^StaES 
^ -tt«:iS«e)-5c:tdtT#-5. CCDJ:p;S:mi)Bi:^2 

A?r^*-r-5^ijB<h. afiie:'j©attt»*B*&*-r 

■6^2litt>lzH— OT^-^'b 1 *i\Zf^\ 
m \z liESTfr S d<» 2 ■ tc «ESBjl;ifiB»lr J; 0 
x-^'b 2$*iaS€r-ri. COD*ffilrJ;0, « 1 )i<^ 

7=^-^'Oi!^**7^-:S'b2ic«€tftA^n. mimtm2 

BJcS;ft2)5^-^'b2, T^-^'b 1 *E»-r*citA^T 
[0 0 3 2] Ufc**r5TCl«««iSS*WlCS#»ABI 

10 0 3 3] ^lC7^-5'OS^:^i*{COt^TiaW-r2). 
(0 0 3 4] <iB^, (7^-:^ 

iO, m 1 li*5J::/^2BtZ^W$nTtiiatt»*A 

i5.fc ixattt»5^ B ires ^ nx V » i 7^- s n 4 

MnB iattf»*iilft7^-3'*iBS-r2>t«a:^ 

«STPI±-r-5C:i:J-J:0Mn B i attf»*tcE&$*i 
T I ^ -5 7^ - ^' ^ Sgfe-r -5 - i 7i<T * -5 . 
[0 0 3 5] -*MnB i attf»*$:^#L^t»atte 

t). COiBafflai;J:0x-:^7l^jfi£SnTL*^. L 

[0 0 3 6] s^i-Mn B i attfa*«r^*r-r<batt)B 

«:ffll^/;iE«cr)a«^IC^v»T»i- MnB i attJS^ir 1 
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ftWT^- ^' ^ttSr -5 C 1 1 ^«IIWih-C#-&. 
[0 0 3 7] UZi7>«oTx-5'a«:E&Lfc»«$:TSa 

[0 0 3 8] ^wrfiajaaii. ati'vy Hicaxa^S: 

[0 0 3 91 C:<Dx-:5'a<hLTIi. «Atf*-Hira 

[0 0 4 0] {m^ik^^^f3.y^-9 iv^-^b) <r>n 

[0 0 4 1 ] XTt'-^' b 1 ^WET^-rS'. 7^-3' b 2 

»2BBI4}B*3n?iv^fia5f*ra^'Vv KTig* 
^*T, ^lHBlcE&^nTV»S7^-3'b2<D**« 
i-r -6. ^®ft??*-r C <!: ir J: 0 . WEt'- 5^ b 1 <D 

^i:mn\zwt^Jti^ztt>^-c^^. 

30 [00 4 2] i fcT^- 3^ b 1 , y'-9h2t feSCltST^ 

2aS<^m#«r5^«W±r^.CtirJ:0. 7^-:ybl. 
T^-i'b 2S:jE«iri£*ffit«»c:<i:**T*-5. *fcCCD2 
SfiODx-^'bl, b2S:BB^. **U«7^-5'«ia<:i 
«fc 0 InX LT«Ox - 3^ 0 tar LTfeJ:^ , 

[0 0 4 3] itffi«<D:^ffi«lJ:^)7^-3' btO8E;?^5l0 

«:fflaj--r-6^*»c, *«riii*oh7-7i'!C7^-5' 

bl, 7^-3' b 2 $^l[43S^-r-5«lc:3V»T8l*L.t 

- b 2 *a*as#-r -5 K 7 y t a*aa# U'iv^ h 7 

•y € JKfiJt-r -5 C 1 1> pJig-C ft . 
[0 0 4 4] H 5 7^- 3^ a €:e»-r-5/t*'0 h 7 y 
i'i, 7^-:S'b«rC&-r€.rc*<Dh7 yi'«rSl*-ro 

«r 1 *. 7^- 3^ bffl<© h 7 V * 2 *:}K«Lfc«€r5S 

■r. 

[0 0 4 5] COS#tt>LpIi&/j:««i:ii. «itliyj 

50 i?. ttffl«f?t§S!. fieffl<7)»ffis#tt>L«>(e}s<Dfc*7^- 



(6) 



9-134519 
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(0 0 4 6] &.±ISi.mLrz^^lZ, *%WW*«<^liMn 
[0 0 4 7] 

(0 0 4 8] [mmmit 

<M n B I «1±f»5K<Df^R» e^-y-f 2 0 0 ;i -y > 
nte i*tt;HtT5 5 : 4 5 ir^iii-plCffSL. 4? 

(0 0 4 9] ;^:ir^:ne©E^«j^&. lDEEyw:x«*:ffl 

C-»T. 3 h>/cm'<DBE:/jTitg2 0mm, 1 0 ;» 

Ti oarajftisaLfc. j»«ia«, MnB i ^ >=fy h 

(0 0 5 0] C U fcM n B it9*€-. «S 

M n B i BtttS* (He : 8500Oe) 
Ba7i7-f h«ttt»* (He : 7 9 0Oe) 
VAGH (VCC^mAftif--V-t%tt\d-)l'^m^») 
T-5 2 0 1 (:*:B*-f >+»t^ ;'i7U^>We) 

-il' = tiT 2 4 RfBi^ft L Tettl||s^^f^H 

L;t. Ba^x^-f hettf^SfetLTIi. ^l^^^^tJ-T 
XO. 7 «m, 7 9 OOe. fifoeftS 3. le 

m u / g<^) t)<D?:ffl t^fc. 

B 3 7317 -r hattt»* (He : 2800Oe) 
VAGH (UCCtt««{tk'- ^-ftKf^;i'*ta^«^) 

T-5 2 0 1 >^n^)'yi'9>mm) 

- ^I'S l-»T 2 4 LTBtt^l^«^f^« 

(0 0 5 6] ««tt^<Df^«> ^-rfIi^om2llBffl 
Btta»«r. Jf!S 1 9 0 «mWP ET'<-X7'f ;UAJi 
!C. «£*i»w;9$**l 0 //mlc;i«J;-3l:2 0 0 OOe 

(O 0 5 7] :;*:izc:w^2lgBe5Bitli«D5«z. Bfrifo 

ir. 3i;< 2 0 0 0OeOg^Erfi]B«€^«lJ!nL^iAte, >9 



:i?-;U5;l'^ffll^Te6f»^L/^. f*)«tt 1 0 0 0 c c<7) 

fdi^LAcMnB i 5 0 0 g>. LT h;l'X> 

* 5 0 0 g An, (HltEji 1 5 0 r pmT4^fflt»»L 

(0 0 5 1]. JtiE<^:^ftt-J:OSe,nfcMn B I ett?» 

i K^Sr 1 0 0 0 p pm^Wr 7. 1 ^ 
UAL. 4 oroiaftJCJiV^T. 1 5Rfffla»a*fTo 

(0 0 5 2] ?l^«I^m2gPgOj»«iaibT, «g«C 

S*:tfXSrO. 5§iffi»AL. fifl[*3 3 0'C*-p 
Ji»^*/5:», c:©fi«T2^fiIflll»JaaL/5:. 
[0 0 5 31 ±e<D:^ffi{Cj:0. SUMJCSenfcMn 
B i Bttf»5t<D^l^e^a»i. 1 . 8 umT, 3 0 0 K 
Tg:*cBlf 1 6 k O e ©a»^RilDUT«iebfc«a^ 
isiZ/BftSI*. -tn^n8 5 0 0Oe*5j:t;f4 6. 3 
emu/gT*-3fc. 

[0 0 5 4] «;miSSffiBttS^Of^» S1£f»^<h 
UT. ±E<D:^ffiTf^«U>i:MnB i Btt»*tB a7 
hBttJ»5|c«:ffll,». etT<^)ais«i 

7 0 
3 0 
1 5 
1 0 
5 0 
5 0 

[0 0 5 5] «;m2)ggffiBtiS»(Of^Sl Bttt»5^<!i 
LT. ^l^e^li^-fXO. 9/im, «B:^ 2 8 0 0 O 
e,eafilBn:53. 4 emu/gWB a:7a:7'f hBtt 

1 0 0 
1 5 
1 0 
5 0 
5 0 

(0 0 5 8] >i45*Sg«6«Tti. Bttifel^lMEt UT, 
.-Spt>OTIiJiH. m^ESfflWBtt 

«rai6'5fcs;)OB^>'-^i'KB^. &a<7)sa]B, igiK 



SfiS 



BBS 
MBS 



It 

[0 0 5 91 m^ij-\^<Dimii^zfiiGtn±:fjmy> 

(0 0 6 0) H$:iff«f!g^llS-rc<hi:J: 

(0 0 6 1] m^, m^i^^<omm^y'-^ iT'-f^ 

a) ©IBS) H'J-5^^-f 3' {Hfa:^i-7" y 

i^S : CRS - 7 0 0) S:«UT, E&€dlt2 0 0mA 
T, 5^-3^ aSrSSbfc. ZOy'--$' a tLTlt. 0 

(0 0 6 2] AiZ. HUa^*- K'J-y^-f^'^-ffll'^ 
T. aM'Sy 0 0mAOB«E«««^8ttUT. "f- 

9 a tlESLfc h ^ V * iSStiBiaUXi. 

[0 0 6 3] <S$tftAorflgfe5^-3' (x-^b) Offi 

RS-7 0 0) «rfflHT, BSl'vy K»C 2 0 0 m A<Dit 

1 h 7 y €^ i rilStMa L fc. 

[0 064] ^IC. raUBSl*- K'J-3^7-f3'«rffll> 
T, i5&«filE2 0 OmAT, S#lftx?I«g^x- rJ' b ,t 
LT. A*»e J iTW7JP7T'^-v hSr 1 0:St=¥^ (t^- 
3'bl) *ESLfc. Ov"-^' a<DES^(D}if^<i: 

[0 0 6 5] ^*:lrES«St€:5 OmAtCLT, 5^-3' b 

2 <1:LT, a*»e j STCOTJl^r'^ y I- 1 OlSt^^^T^ 

[0 0 6 6] m^. m^9kX<r>wM.n.^-9 (f-^ 

a) <DR4> H'J-^^^-f 3^ (=?o:ri-7^-y 

i7»;CRS-70 0) S:ffi(-iT. x-^'aSrSSU/i 
K^ yi'«rS*L>5:. W^fe^^- ^'W 0 *^e> 9 *T<D 1 0 

Zi. 

[0 0 6 7] <#^tftxWflE?i7^-3' (x-3'b) OB 
BSl*- H'J-:S^^-f 3^ : C 

RS- 7 00) ^ffll^T. 7'-3'b$eSUfch7-yi7 

[0 0 6 8] ;^CIC. aSv'Nv Ht-5 0mAOi6af«dl^ 
8ftLT. 7'-3'b^ESL>th7y5;«ri6SS}BaL/c. 

r'^ y h$rl 0:S:^T*0. ttST^- J-T^-St^- 3^ b 
1 A*iE«lCPI±$nt. 

[0 0 6 9] (SSttA (afc^'A.) «9I> atl/j-H'J 
-^=7 -Of (=«l-3.--rvi'» : CRS- 7 0 0) S: 
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fflt^T- ieS«Sif2 0 OmAT. 7^- 3' a ;>tfBek^E nx 
tr^-S h^ yi/fC. Kd>e>TSrO:*::fi:^<D7;U7r'< y 
h I 0 j5:^$a*a£gL;^:. 
[0 0 7 0] .!K.\ZZ.(nV'y-j^^m^\^ftiiZ.7>, 

t. }t!lESL/ix-5' aT**, 034»^> 9 * TO 1 0 

[0 0 7 1] jk\Z. ^UBM*- H'J-y^-f 3'*ffll» 
/O T. Ad»e» J *TOSSS«2 0 OmAT. ^"X^nT 
iVyy^-j h 1 OX^*<ESSnTV»?) h^-yi'j;. »r 
t;r5^-3' b 1 <!:LT. ES«S62 0 0 mAT. K*»^ 

t*t<07;U7t'<v 1 o:St**a*aE»L>S:. * 
rccottgTW^uzttc^, 5tJ;es$nTv»/tA*^ 

[0 0 7 2] S6ICES«8t«^5 OmAJCLT. 3^5- 
5^-3'b2tLT. k*»^ t *TOT;U7r'<ry H 1 0 
:4:^S:7'-3'b 1 ^fS^mLfth^'j^t.mCh'yyi/l. 
20 irataTE»Lfc. cottftifH^Lfcic^, i8E*lt 

[0 0 7 31 aSv'Vry HJrS 0mAOIta[«««r 

«LT. T^-^'b 1 <i:7^-3'b 2*^ES:?nTt^* 

5^-:^b 2-C*4kJ&><& t STOT^P^ T'^y h 1 OX 

30 igX*4*«. jl«©^ax«5^-3'OSE*lt03!><H«>i 
-fe^^aUT^Y -tt€*LXt^*c:t*5tBL/i. 

[0 0 7 4] 2 ) UtEM 1 JC*>tt-5BttffiRO 

aBt.'C*5!r>X. ^iSafflBtta^JCffifflUfcHc : 7 
9 OOeOB a^Ji^-f f-Btttft^lcSAX. He : 6 
5 0OeOCo-r-Fe»O3^flBV»;tBin«. 
1 <h^Si:B1±^^f^Sb^. $ ^(C^ie0>l 1 ^l^fiS 
0:^rfeX7'-3'a, x-5'b«:ESW*U. *)5:S€r» 

tt. 

40 [0 0 7 51 tl^««3} I lC*5Jt-5)Bit^»0 

a^{:*iv^X. mi BafflBttaWlCfiEfflLfcHc : 7 
9 0Oe«0A'J':;Ar7i^-f h«tt1»5|5lCgjtX. H 
c : 3 0 OOeOr-FcO.^fflVVfceinil. 
1 <h^i^!liSi±l&S^f^SL^. 
[0 0 7 6] UCg;L/t5^-3' a, T^-^'b 

i&/i7^-3' (T^-^'b) OES^O^'S -7^-3'b 2C0 
E»«S**: 5 OmAd*^ 2 OmAirgJgL. *»t>ttE7^ 
-3'b 1 ORi^oaXjfifflasti 5 OmA*»6.2 Om 
50 AirSMU/twnii. 1 t^aio^ffiXx-^' 
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B a7x7-r h«tt»d* (He : 7 9 OOe) 

VAGH (ucctt«ififtt'r:;u-KSt-;i'rtl 

T-5 2 0 1 (;*:B*-f >*R;J5'J'^l^5^>«*lii) 

Ltz. B a 7x7-f hBttt»*tLTIi, ^l^S^t^-f /O 
XO. 7tfm. {ga:/j7 9 0Oe. igftUBftSa. le 
m u / g <D t><D^:fflt»/t. 

[0 0 7 8] m2mmmmii.mn<Df^m mftn^ii 

MnB i «ttt»5|c (Hc:8500Oe) 
Ba7i7-f hBttta* (He : 2800Oe) 
VAGH <UCCtt«lfifkb':r;i.-»itf^;i'^a^*) 
T-52 0 1 (:*:B*-r>+»5i?UC/U^'>«li) 

■tf5ti-JU5;l'S:fflt»T2 4^ffi»»LT«ttffi|S»«:ft« 20 

[0 0 7 9] imitmMt<'3mm ^-rt!im<Dm2mBm 

Mitmm:, 1 9 0 tf m©PET'<-X7'f;tZ»± 
iZ. «;«S|t0l?SAt2 0 tf mJZ;45J:^lC2 0 0 OOe 

[0 0 8 0] :;^lXC09m2IBS<OffittS%e<=. Sri£<D 

JC, B U < 2 0 0 0 O e <0S*Bei6lB«^ 9JftDU;4*<e 

[0 0 8 1] - K<Dm»*i J:t^iS»Pli*^iSfc» JO 

[0 0 8 21 i-rccDA- K^«»SSglCg-rc:i:C.t 
C<Dfeti*^d>.'r 1 0 0 0Oe<D5fS«»«: 

[0 0 8 3] -:>^ommmi ii^mm4<o:$imtf)^mm 

|g«6«l-Cli, MnB iBttl»**mi)iSOD«tt 

€r ^ 2 B a ©attB IC ^ W * C <!: T * * . 
[0 0 8 4] CSgi6«5) IH6M4tri3(t-5Btta»<w 
ffll««C*5V^T, «l®affl«ttaPfiCffifflUfcHc : 7 
9 OOecDBa^x^-r h«ttt»*fr^^T. He : 6 
5 OOeOCo- r-Fei03«:fflu/teWtt. 
4^^«l:ett^$rf^SU/:i. <!:^S 

ft. 

[0 0 8 5] immme:} nm9i4iztdiii>mft.An<r> so 
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(0 0 7 7] Cie«6«4] 

m 1 iigffliatt£»omis> attf»*<!: UX. B a 7 



1 0 0 SfiS 
1 5 
1 0 
5 0 
5 0 

XO. 9um, »B/i2 8 0 0O 
e . fiafOfflift: 5 3 . 4 emu/gOB a ^x^'f hHEtt 



SfiS 



7 0 

3 0 

1 5 

1 0 

5 0 

5 0 



SfiS 
fiSS 



ttrt|-*5V^T. SilBBoattS^lrttfflUfcHc : 7 
9 OOeOB a 7x7-f hattta*lClE;iLT. He : 3 
0 0Oe<Dr-Fe,O3€:flHr»fcKJl-ia. IIJ6«4i:|Hl 

[0 0 8 6] ^«mJ6« 1 ir5^Lfc7^-5' a. 7^-3' b 

flgT^T^-^' Cr-^h) oe»^«)5^= -T^-^'b 2G> 
IBS«fi4?r5 OmA3J^^2 OmAJC^JEU. d-»:Pf6E7^ 
-^'b 1 WH*^cDii[«[jSa«S(J«^5 0inA*^62 Cm 
AtrSHLfcfimii. §^««1 <i:H«<D:«rj*T7'-^ 
a. 5'-3'b€^£aS3feL. */iS*lft>lK«^fT^fc 

[0 0 8 7] ci^^iil 7 ) i^jg^ 4 (:;&it^eii£K<^ 
[0 0 8 8] immnsynmtfi I \zinfi>m I m mm 

roetta^fOfflMIC^SUT. Mn B I «ttJ»*<»:B 3 7 
x^-r h«;tt»»3feO*jD9i&€:. MnBIBttfa*7 0 
ASS. B a 7x7-1' hai£t»m3 OfiB9)»^S. Mn 
B i Btifd^ 4 0 Ba7x7'r hBttfdj^eO 

afiSlC^£L/iam^. I^MI <!:^»l:Stt£fi$ 

[0 0 8 9] mmm9'i ^mmnzi3i^i>mimBm 

WBttffi^waBUC*3l»T. MnBiBttf»m70: 



(9) 



^m^9- 13 4 5 19 
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gR, B a7x7-f KBtt?»5^3 0ageS*»e>. MnBi 

attt»* 4 0 aas. c o - r - f e ^Oafittfa* e o 

(0 0 9 0J immMi 0) mt^muzm-r^mimB 
m<Dm^m^(Dm.0nzi3ur, Mn e i «ttt»3fc7 oa 

fiSi. Ba^x^-f HBit*»*3 OiSad^b. MnB 

Ltt. SeicSligMl tf^«lcD:^ffiT7'-3' a. T^-i' 

- 5' b 1 <OH*l^<Da«iBa««* 5 0 m A*» e> 2 0 m 

a. 7^-^'b*iE»S*U. iAc«^lftx.KSH*fTlK 

[0 0 9 1] CHigWl 1) Slig«4JCi5lt 2.^211 B 

B a 7x7^ hattt»*<73*»ia&*. Mn B I «ttf» 
*7 0Sfiffl. B a7x7-f hfittta^S oaSffiA^ 
6, Mn B i attt»*4 oa»ffi, Ba7x7-f hatt 

f»3ic6 oafiKici^xLxt»^(i. iiien4 t.mmzm. 

[0 0 9 21 (^MM 1 2 ] lltEM 4 iz:^(t^>a«t|g» 

ofttdEJcfctiT. «2)lBffl<oBita»G)ariE»r:teiti 
Mn B I attt»*i3j:L«B a 7x7-r hett1»*<0*tia JO 
2>1&*, M n B i Kttf&3fc 7 0 aS». Ba7x^-rK 

aiif»^3 oass«>e. M n B i 4 0 as 

35. B a^x^-f hBttt93S6 0ag»IC|E3eU. A^O 
<t«ieBfla«attffi«<7)lftBj«r*5tt*B a^x^-f N 
att»»5|cJr^ilT. Hc*<650OeCDCo-T-Fe 

MnBi ttttl»5l5 (He : 8 5 0 0 
Ba^x^-Y hBttt»5fc (He : 7 
VAGH (UCCttSififtfli;!'- 
T-5 2 0 1 (:*cB*-f >=*^I!;P'J 

*:|?-;U5;U^fflUT2 4^raiJftLTattffi«€:f^« 
LSi. Ba^x^-f haitt»5S<i:LT»4, spi^e^if-f 
XO. 7 am^ ^a^7 9 OOe. iglaaftS 3. le 

MnBi attf»* (He : 8 5 0 0 
Ba7x7-f battJ»* (He : 2 

VAGH (ucci±«ifift:k*-;u- 

T- 5 2 0 1 (:*:B2|:'f >4^l!;t?U 



[0 0 9 3] CII«6M 1 3 ) 4 ICtitt-Satta^ 

OtfiBttr^ii^T. ^2)iBffl(7)att^f4<^M6Ki:*i«t-5 
MnB i att»»**3J:t/Ba7x7-f hattfSjfeO^ttl 
Mn B i attt8*7 oaSffi, Ba7x5-fh 

at£fd3^ 3 0 assA' ^ . MnBi aiitd3^ 4 0 as 
a. Ba^x^-f hattt»*6oasKtcssL. 

i«llgBfflcoBtt^»(Dta^»C43{t-5Ba7x7'f K 
attt»*i:«AT. Hc*t3 oOOeOr-FeiOa^: 
ffllr^it«>t-i4. Sg««4 tl^«tcatt^-&ft»LZi. 

[0 0 9 4] S^iCHieWl t|^«<D:^ffiT7^-:^a, 
5^ -^'bS: ESPIAL, ifcS€?»AK»*ff 5^ 
-rS'b 2cDES«at^5 OmA*^^ 2 OmAlCXJgb, 
d»::>x-5'b 1 <0PI±^©iSSftrBa«i«* 5 0mA*>^ 
2 OmAtrlEMLfeetnfi. ie«6« 1 <t:ig«<0:^ffiT7' 
-:^a. x-3'b*ESff*L. *>i:S€rttilH«*ff 

[0 09 5] (^igM 1 4 ) ^mm 3 ^a«t£^ 

coart(r*5V>T. S2IBBfflatti&»lZffifflLfcHe : 
28 00OecDBa7x^'f hattt»*JC:SitT, H 
c : 5 0 0 0OecDSmCoattta*«rfflV»fc£mii, 

[0 0 9 6] ^^irHigMl <i:^»<0:^i*T7^-:^ a, 

-5' b 1 OES«cft$^2 0 0mAA»i& 5 0 OmAlrigH 
d^-i^T^-i'b 2CDES««ftt. 5^- b 1 <DS*i^ 
<Di[«ii5aa«*:5 0mA*»e,2 OmAJ-SSUfctt^ 
li, ie««l a, x-:^b€rfB& 

[009 7] (iei6«15] 

«siaa«atta»©f^»» attis^tLx, 

1 <D:^^rm»LtMnB i attt»5K t B a 7 x 7 -f h 
attt95fe$r«!.K JBlTWfifiEttj 

o e > 5 0 acs 

9 0 o e ) 5 0 ass: 

B^se-;wAa&<^) 1 5 aas 

•^u^xtts) 10 afiffi 

5 0 asffi 

5 0 ass 

[0 0 9 8] <m2iesffiai££»<Df^s)» attf»^t 

UT. W^i^n^f^XO. 9um, RB:^ 2 8 0 0 O 
e . IgfoBd: 5 3 . 4 emu/gcDB a 7x7-f FBtt 

Oe) 30 

8 0 OOe) 7 0 

ff9t\i-)li^m^^) 1 5 

U5'>W6) 1 0 



(10) 



#11^ 9- 1 3 4 5 1 9 



17 



18 



(0 0 9 9] <BttSMOft» irfifIiE0^2)iBffl 
Btta^S:> I 9 0 ximeOP ET'^-X^'f ;UA± 
IC. fej8l»<DiP3*n 5 /im{Cftiipll2 0 0 OOe 

10 10 01 *{ic:(D^2)iB<D«ttJi«®jr. Wieo 

S 1 H g ffl «: feiftft <0 J9 $ 7>t 6 u m <fc ^ 

(C. ^i;< 2 0 0 0Oe<0S^Ernia«^RlJ)0L^*t^ 

( 0 1 0 1 J m^ij - H<^)f^«iJj;J/E»S^:^jt> 

[0 10 21 *rc©*- K^afftsiKics-rcticj: 

Mn B i Bttt»3^ (He : 8 5 0 OOe) 
B a ^x^-f hBttt»* (He : 1 0 0 OOe) 
VAGH (UCCttHiaft:fri;u-iWk'-;i.ft« 
T- 5 2 0 1 (:;*cB*-f >=t^»#U':^U3'>«K) 

XO. 7 um. filB^7 9 0Oe. figfOiSftlS 3. le 

^'^I'Sttt** (H c : 1 5 0 0 O e ) 

VAGH (ucctt«ifin:fx;i.-p»fx;i.ttm&») 
T-5 2 0 1 (:*:B*-r >=*^«;S'J'>U3'>«lg) 

[0106] <eti^<9f^s» ^TfidsgcD^ 2 g 

JPS 1 9 Olf mWPET'^-;:^7-f ^PAi 
tr. ^iilSI<7}J9d;6f8/imi:^^J:^i:2 0 0 OOeO 

[0 10 71 ;l:{ccro^2)BBer)etiSSffi«:. tfFiRo 
% 1 e Sffi Sf^» ^ 8 // m .t; p 
il. I^i;< 2 0 0 0OeCDfi#Er6]aHg?:Hl»lL/j:*<e> 

[0 10 8] <«§l*- H<7>ff«i5j;C^ESPf^:^ft> 

B a 7ai7-f hBtt»^ (He : 7 9 OOe) 

VAGH (UCCa:»Jfi{te-;i^-ftttfx;i.^a&«:) 

T-5 2 0 1 (:*:B*-f >4^»:P'J':7U3'>Wlg) 
€:#-;l'5;tl&ffl!,»T2 4^ffi5*«LTBttaf^€:mR [0 1 11) «5g2 



5 0 asK 

5 0 Sfiffi 

0?&a!L. C<7D*<i:a^-^*Ml 1 0 0 0OeO3^SB?!^S: 

[0 1 0 3] -D^ommmmjiifmmm^t. mmm 

1 5 0*:HW^IIS{S> I5J6« 1 TliM n B I BtttS* 

1 ssic^w^^. Mm4-viiMn B immarn 
imshm2mm<Dmm\z\inB iBtttds^^^^^-ti- 

[0 104] (g|«09l6) 

l(D:^STf^«LJtMnB i Bttt»*i B a 7x 7-f H 

7 0 mma 

3 0 SBffi 
1 5 SfiS 
1 0 SSff 
5 0 BUS 
5 0 SBS 

[0 10 5] im2mBmm^mn<Df^m m^f»mi: 

LT. ¥l^ia^^-fX0. «SB:^l 5 0 OO 

e. «e«lBa:l3 4. 6 emu/gO>^';PBttt»3RSr 

0 0 mm» 

1 5 XSff 
1 0 fiSffi 

5 0 mmtt 

5 0 BBS 

[0 10 9] *rc<©*- H*««iS*»rg-rcil-J; 
0?fegiL. 0 0 OOe(05!SB5!^«: 

m^ft:^mi:mc:^&izjiorr^ittsM^. mtkmi-cm 

[0 110] [tt«Ml) 

«*lgafflBtta»©f^«» Bttt»5fe<i:LT. ^pj^te 
^^-tf-fXO. 7 am. ffB:^7 9 0Oe, ia»Bft:5 
3. 1 emu/g<DB a 7x7-f hBttt95|c^fflV>T, 



1 0 0 
1 5 
1 0 
5 0 
5 0 



Lft. 



LT. ^fsj^fa^-^-f XO. 9/im. RB:^ 2 8 0 0 O 



(II) 



^m¥9- 13 4 5 19 



19. 



e. IglaffiftS 3. 



4 einu/g55B a 7i7-f het$ 

B a7x7-r hai±t&* (He : 2800Oe) 
VAGH (UCCtt»taft:t*nJl--ftB!b':i;l'ftfi 

T-5 2 0 1 (.:ka^^>=¥m^^<}o\^^>mm) 



20 



1 



[0 112] mttiijsomi}} ^rg(ii£o;g2SSffi 

ettS^^, 1 9 0 mn<DPET'^-X7-f >»l'A± 10 

[0 113] :;^t:C(0M2SSoatilB£SlC. ^££(0 
m 1 llBfflB[itm»«rS£*IS©S^d«4 wmlC/iiJ:^ 
IC, Hi;< 2 0 0 0Oe(D«^E^a«*^J!)0L;i2j<6 

[0 1141 m^iJ- KOf^«^=tC/ESS±:^^> 



0 0 

1 5 
1 0 
5 0 
5 0 



[0 1151 {^-^'aOaS) 
(0 1 1 61 (^-^'boeS) l5i6Ml«tHaeD:^Jffi 

[0 1171 (7^-^'aOFI±> aS^-H'J-^^^-f 
^ (Hft— CRS-7 0 0) *ffl«-»T. 
7'-3'a^&ESLfch7-yi'*S±Lfci:Cl^. F?*i 
=7 - ii1s.-:>tL. cnii, x-^' a*SSLfc«<DDi[SS[ifi 
BJCiO. 5'-^'a*«iB£SnTL£oy5:t*TfeS. 

[0 1181 (T^-^'bOHfe) aS;^- KU-y^-f JO 
3^ (Hft:Zi-5^r/i^« : CRS-7 0 0) €^fflt»T. 

[0 1191 BS'Vv KJ:5 OniA©a«[f|«$: 

CO h ^ :y €rH i;«Sv^ - K 'J - ^'^'f ^' * 

y^ y KS: 1 0:X^T«0, liEf^- :7rS57^- ^' b 
l*<iEJSf»C||±^n;t. 

[0 1 2 01 (s^iftA (efea*A,> a«) sr^^-^^a 
iLT. o*^^9iT<D 1 oeosc^^jtEssnrv^* 

i7»:CRS-7 0 0) €^fflV^T. ESflSt2 0 0mA 
Ba^x^-f K«tt«»* (He 
VAGH (UCCttHifin:fn;i.-»af:^j».ftB&») 
T-52f)l (:*:B*'f >+«i?'J'^U^>«B) 

T^Ji - 5 ^l- €^ffl V»T 2 4 ^mi^ ft t T«tta»«rf^» 



[0 12 1] :^tCC:(D h7vi7S:f?*Ufc. Wix-rS' 

[0 12 21 ^fclZT^-^'b 1 iLT. K'J 
-^':7'f ^'^rfflHT. Ea«St2 0 OmAT. K*»e,T 

*A*>e J ST07;i':7T'<!y h«: 1 0 3t^»CB*aEe 

[0 12 31 seicEsaatis omAirUT. ys- 

7'-:^b2i:LT. k*»e t ^TOTJU^ 7"<:y h 1 0 
:St**x-^'b i*E»U/ch^ yi^JrfiiaTE«U 

[0 12 4] ati'vv HIC5 OmA<Di[SSt««* 

SILT. 5^-:^bl. ^ - 9 Yi 2 ^WAX^HlV =7 v if ^ 

iSflt«aufc. -t<D», c<Dh^r/i^$rHi;a^A- H 
TiT©7JU77'<:y h€r 1 o:Si:^-c*o, SBt'-^' 

T*«7'-^'b l*<iE«IC??±*nfc. ZL<r>V'7vif<n 
[0 1 2 51 Cl<0tt««lT5;Lfc*- KT»i. t^-^' 

[0 12 61 Ctt;««2] 

€attSR<Z)ff»3 att»5t«!:UT, spi^^^-tt-f X 
0 . 9 if m. Sa^ 2 8 0 0 O e , fig^afl: 5 3. 4 e 



2 8 0 OOe) 



1 0 0 
1 5 
1 0 
5 0 
5 0 

[0 12 7] <ett£M<77f^8» ±E<OBttS»$. IP 

$ 1 9 0 umO>PET'<-:;^7'f ^PAilr, JEjt*»<DJP 



(12) 



9-134519 



21 

4 :imlr7i«)J:^ir 2 0 0 0OeWS#El6ia« 
[0 12 8] m^-h- H<7?f^S*JJ:i;£&S*:^aS 
HSrf^lSL^:. ClW^i: 1 0 0 0 O e W3?SB^«:01J!B 
10 1 2 93 (x-^'afOiSS) |gi6«l tP»<^):^ffi 
(01301 {y" b (OKSt) nmm HZ^l^X^L 

»ETft^A*»6 J iT<07*-^' b 1 Oi^^ESL/X. 

9^=M—^-'ry^n ; C R S - TOo TXai^T^ 

:inn, x-^'a*efilCtft<^)it*iH 

[0132J <x-:?bcD||±> Bti*- K"J-^^7-f 
(Hfn-3.-7"y5'» : CRS-7 0 0) «:ffllr»T. 

b lT**Aa»e J *TCD7;i'7T'^!y h 1 05S:?:*jE 

(0 13 3] (S^tftil (eS:S•^) »K) %ir¥-9 a 
<hbT. 0*»6 9*TO 1 0ecD8c^*<E»$nTt»* 

5'»:CRS-7 0 0) SfflV^T, ffiS««2 0 OmA 
(0 13 41 *lCC<Dh7'yi7€:B^L>i. Jf^T^-^r 

(0 1 3 51 ;*C{Cx-^'b 1 tUT. Hi:afi*-H'J 
-y^-f^tfflV^T. E&«Stt2 0 OmAT, K*»eT 
STOT/i'7 7'<y 1 OX^*, 5t«ceSSnTt> 
•6A*»^ J £T«)T;U7r'< y K€rl 05t^lC**3ES 

(0 13 61 C«)it««2T^U/t*- HTfi. 7^- 5^ 

(0 13 71 Citti«3D 5llS6«2lciitt<&atta«« 
fiBEICiJUT. S2JiBfflO«Etta»|-fiEfflL>S:Hc : 
2 8 0 OOeOB a ^x^-f h«ttt»*lC$AT. WH. 
«10«lBBffl<D«tta»i:ffifflLfcHc : 7 9 OO 

(0 13 81 Seill^ttWl tH«l<D:^itT7^-^'a. 



22 



(0 13 9) LA^Lx-^^bli, R*«tO*<$gT* 

J^T^ix-^'b iT»i;i<, «d>^ESUZi^^5-7^ 
-^^Tft^T^-^'b 2T*oZi. CinSiSSET'-^'SE 

10 »*M-Sl^fcs:)»r, 7^-^' b 1 tT^-^'b 2«:»«UT 

(0 14 01 C <^ J; -5 JCtt««fl 3 L/i* - HT»i. 
T'-^^acD^a-C^^.iH*. S#»>t*«HII;ia:^a«W 

(01411 4 ] HiSM 3 \z^\^^w&.m!^<n 

l£j«{Ci>HT, m2JiB«<DBttft»{CffifflLfcHc : 
2B0 0OeOBa7x7'fh«tt»5KJ:«AT, H 
» c : 7 00 0Oe<DNdFeB«ttt»5|c*ffifflLfcetn 
». iyiM3,>:^«(ci3«tMR$f^SL/i:. ^^XzmM. 
«1 tP»o:trttT'x-^'a, x-:^b*ESFf±b, 
*^S#»AK«^ffJa:ofc. x-:^b 10E»«««: 
2 0 OmA)6»e» 5 0 OmAlrSBU. *»t3x-^b2<Z) 
Ee««i . X - b 1 OS*^Ol[«i«««««r 5 O 
mA*»e2 OmAtrSMUfcOnii. Set6«it3»a) 

tOt^fTJ^r^fc. -&<D»M. ^lIBSiri^MnB i Oiii 

(0 14 21 — :^x-3'bli, WEx-^'T^Sx-^' 
bit. -x-^'Tfi^x-^'b 2t*«ig«EUTiiE 

-:?b 2*<iB=fe3nTx-^'b 1 *«H*$n4J;^lc;ia 

tii;i%2liBiCfigfflU^i31itd(D«|ie:^;»t, % IS SIC 

L ^Bttf9<^««:^irit'<T 2 0 eei±t:*c#ja€r 

(0 14 31 CW.t^lIit»«4T*Ufc*- K-C«. 
x-:?aro«aT*«jB*, 8*lftx*«fflil^t»at>. 
x-5'b«»aT*-5, a«<D*&m:*R*IKO*<ffl 
«;SeafcWLTt>?>/)«. »2llBir«fflLABttt90 
RB^*<:*:$a€r«>fc«i), »Ex-^'-C**x-:^ b 1 

(0 14 41 ^ 1 lC*^|g«*$J;t^tt««<D:^- KIC^ 
l»T- x-^'a. x-^'bOEeplSi3j:rfS€»Ax 

50 K^XliS<7}£ifi&tf^SB^9h«rffll')T. 



(13) 

23 

3 0 OK{C;teV^T 1 6 k O e (Om^^WlBLXm^Lrz [0 14 5] 



^Bi5F9 - 1 3 4 5 1 9 
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SB 

Ki fi 



H H 



■ * 

11 



IK 



I 



if 



H i H 



I 



51-5 
o 

S 



1 



1 



i 



1 



[0 14 6] 



50 



(0 14 7) -ry2t)t>. *:5l91<DBtvEettE«:«i. IR 



25 

(0 1 4 8] CO^jaii. SI A^e)t>^e.*»Tfci, * 

[0149] ^ytltKM 3 . 4 M n B i S 

t)IIffi»&#aS:*-rJJ*. H:e«4<Dlifl:T«aj:^d<fi 

(0 15 01 c:<Dia[e&-r«>t-E-«o»<DjH*. 

(0 15 1] ;^ClCS$ftABlii;ft7^-:^btbTi*. * 

^iie(=e»$n^. ^^lenoesiiEStt^TJ&^igte 

«1~1 604««J43j;t^Jt««l. 3. 4(Da»-c;i. . 

^fit. »lBlCE&SnTI.»-55'5-7^-3'2)tjfi£ 
lfEx-^'T*i»2B«)7^-^'*<S±BI|E!:-^ 

[0 152] COJ:^/ifi«R«:^tJl5»B:;jlr2ilSO 

•p. • . • 

[0 15 3] ^fttsimttmtm2miitmizmmr^m 

tt«»*<ORa:^OilS<0/h$v^M:tt«3(75a(|:-Cii. B 



(14) »Pi¥9 - 1 3 4 5 1 9 

26 

y = - X - ^' T * -5 5" - ^S' b 2 i I S €r » )t 6 n T L i 

[0 15 4] i/im 1 iattii<i:K2att)iiifieffl-r-5.« 

(J. ttE5^-^'T*^>7'-:^b loe»-E-<Ot>W*<ffl« 
ir;iO, iE*«(0x^-^ecL-?»-r<^i2). 
[0 15 5] ^;^4:|gnoiS^S»ttft:-?«-&^«eMl 

[0 15 6] CWx-^'btUTJi, «jLtf*-HI-a 

ffir2>«^i:i2. sio^SB. fe^B^. «effl«0rt$. m 

(0 15 71 6l±R^L>S:<fc^JZ, *5efHO^e«^E 
SHt«:*J8tv*- Hicfiffl-r-st. »ic:*:gr;ftat^Sr5E 

(aiS<7>flfm^i»«l 

(a 1 1 ±mizRm:fj 300OeOr-Fe <03B1£f9 
-fmiZfimil2 8 0 OOeOB a -7j:^-f 

h«ttt»3fc4ffli»XiBtvEsa(*:ot;(.7^'j •>7.ibm<o 

(S21 MnB iB1it»3^^ffiU/tStlE»tt(4cO»)ni 
4. 

40 [0 31 4:fE«<D^lia^E»K<fc«:i3flA- h-irSA 
(S41 4:%«(0^1gS^E»tt<t:«ra^:«- h'lra^ 

(B51 *^m(D^mm^!EStm»t:aLfs,ij - 
(B61 ^ftm<D^mm^sii»isL»i:a^i3-}f\zmm 

-5. 

(S71 *^m(r>g>mm^?iaiis.»^a§iij-vizmm 





(gi3] ms] 




(16) 



fiFli¥9 - 1 3 4 5 1 9 



m4] ime] 




— 5*-^ a 



(soini.ci.* mwMm /frtsas^ fi ^m^^ism 

H 0 1 F 1/047 H 0 1 F 1/06 J 

(72)%^« tftm mm 

:*:E»93lc*rfrfiSli-TB 1S88# BiL^ 



